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"My computer helped me write 
The Final Encyclopedia. I wouldn’t trust 
anything less than Scotch" Brand Diskettes 
to make a long story short” 



Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 


Gordon Dickson: a small business- 
man whose product is his own 
imagination. He’s written more than 
40 novels and 150 short stories; 
his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words-his product- 
are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 

Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 
leaves our factory, and certified 
error-free. So you can expect it to 
perform exactly right. 

Scotch 8" and 5’/4" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Askforthe 
Data Recording Products Division. 

In Canada, contact 3M Canada, 

Inc., Ontario. 

If it’s worth remembering, 
it’s worth Scotch 
Data Recording Products. 


3M Hears You... 


3M 
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Cromemco aecepts 
your challenge, 
Data General 


Yes, Data General, we saw your 
ad. 

So we realize you hope to win 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MINIs 
though. 


But Cromemco produces state- 
of-the-art MICROcomputers. 

Powerful ones. 

And our micros have some 
outstanding advantages. 

For example, Cromemco is the 
only microcomputer manufacturer 
to support a broad range of 
microcomputers with (a) 5-inch 


double-sided, double-density floppy 
disk drives and with (b) 8-inch 
double-sided, double-density floppy 
disk drives AS WELL AS (c) 8-inch 
Winchester hard disk drives . 

That means, of course, that our 
customers have a wide choice of 
disk storage capability. 

UNEQUALLED 
SOFTWARE SUPPORT 


Reproduced from the 
July 31, 1980 issue of 
Electronics magazine. 



OK. That was one point. 

Here's another: our stunning 
selection of software support. 
Cromemco is the only micro 
manufacturer to p roduce both 
single-user and multi-user multi- 
tasking computers with software 
like this: 


SYSTEM SOFTWARE 
CDOS (a CP/M-like operating 
system) 

CROMIX (a UNIX-like operating 
system) 

RPG-II (IBM-compatible) 
COBOL 
BASIC 

FORTRAN IV 
RATFOR 
LISP 

C 

Macro Assembler 
APPLICATION SOFTWARE 
Word Processing System 
Data-Base Management 
General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory 

All of this is available now with 
more coming all the time. 

So there you are, D.G. 

You can see why we know our 
microcomputers will stand the test. 

Cromemco eagerly accepts the 
challenge. 


Cromemco logo on 
computer board shown 
in original ad 
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Financial plans needed tomorrow? 
Use DESKTOP/PLAN software today. 



Personal Software offers you an alternative to burning the 
midnight oil: DESKTOP/PLAN II,™ a professional financial 
planning software package for Apple® II personal computers. 
Now enhanced with powerful new features. 

In an easy-to-leam and easy-to-use process, DESKTOP/ 
PLAN speeds the preparation of just about any type of financial 
statement, budget, forecast, projection and analysis. 

Faster and less expensive. 

If you are currently preparing plans with an 
accounting pad and a calculator, DESKTOP/PLAN 
will expand your capabilities. And if you are using 
a time-sharing system, DESKTOP/PLAN will 
save you money. 

DESKTOP/PLAN's creator patterned the 
program after time-share planning systems. 

He realized how powerful and convenient a 
sophisticated planning program can be 
when adapted to a personal computer. 

And thousands of users have proven 
how right he was. 


No programming needed. 

DESKTOP/PLAN is designed for 
managers; no programming know-how 
is necessary. You are guided step-by- 
step through the planning process by 
"prompts" or requests for column head- 
ings and row titles, calculation rules, and 
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the numbers to be calculated. The instruction manual fully 
explains and illustrates how to build your model. 

Your printer produces a finished financial report that looks 
good enough to carry into the board room. Once the model is 
constructed, you can play "What if?', 7 changing any of the num- 
bers, recalculating and printing out the new results. 

Exceptionally powerful. 

DESKTOP/ PLAN II includes some exceptionally powerful 
planning system features. It consolidates portions of several 
plans into a final plan, and it summarizes identical plans 
from several sources— such as budgets from a chain of 
stores— into a total budget. It performs complex computa- 
tions with 20 built-in calculations plus "custom calcu- 
lations" you can easily write yourself. If you 
want a graph, it does that, too. DESKTOP/ 
PLAN can also operate with VisiCalc™ 
and ApplePlot,™ creating a family of 
management productivity software. 

Ask your Personal Software 
computer retailer for a demonstra- 
tion. For his name, phone Personal 
Software Inc. at 408/745-7841, or 
write 1330 Bordeaux Drive, Sunny- 
vale, CA 94086. While you're there, 
see our other Productivity Products: 
VisiCalc and CCA Data Manage- 
ment Systems. 




Apple and ApplePlot are trademarks of Apple Computer, Inc. 




SciTronics introduces . . . 

REAL TIME CLOCKS 

with full Clock/Calendar Functions 


The Worry-free Clocks for People 
Who Don’t Have Time to Worry!! 


What makes them worry-free ? 

• Crystal controlled for high 
(.002%) accuracy 

• Lithium battery backup for contin- 
uous clock operation (6000 hrs! ! !) 

• Complete software in BASIC- 
including programs to Set and 
Read clock 



• Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 

Applications: 


Versions available for: 

• S-100 bus computers RTC-100 

• Apple II computer RTC-A 

• SciTronics RC-80 RC-80CK 


$159 

$129 

$109 


owners 


• Logging Computer on time 

• Timing of events 

• Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 
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Send SciTronics Inc. 

Check or 523 s C ] ewe u St > p o Box 5344 

ordeMo* Bethlehem, PA 18015 
(215) 868-7220 

Please list system with which you plan to use 
controller • Master Charge and Visa accepted. 
COD's accepted. PA residence add sales tax. 


Introducing 


THE 

BEficHmarK- — 


THE BENCHMARK software system sets new standards in word processing. First, it 
can be delivered to run on the CP/ M or the North Star DOS, so there may be no need 
to buy a special operating system. Second, it has all the features of systems costing 
thousands of dollars more. Third, the price is as low as, or lower than, most word 
processing systems. 


Anyone can learn to run and use THE BENCHMARK in one day of self training. 
Completely self-prompting in English. THE BENCHMARK is a full capability word 
processor, has been thoroughly tested in an office environment and proved to meet the 
needs of the most sophisticated user. 


• Multi-operating system 

• Changes terminal drivers 

• Customized to utilize all the 
features of terminal & printer 


• Overtype - erases, corrects 

• Variable, electronic decimal tab 

• Screen menus simplify operation 

• Block move and get 


0* fk plus tax 

ONLY 9H39 where applicable 

THE BENCHMARK is distributed by R&B Computer Systems. Dealer inquiries are 
invited. 


Compiler 
'*0 Systems™ 


1954 E. University 
1-800-528-7385 


.Tempe, Arizona 85281 
AZ-602-968-7 101 


THE BENCHMARK is a trademark of Metasoft Corporation 
CP/M is a registered trademark of Digital Research 
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THE DAWN OP 
A NEW AGE 




The 2nd Generation is here! 



MEASUREMENT systems & controls proudly 
introduces its new and exciting “2nd Generation” 
family of S-100* compatible products. Each has 
been specifically designed for use with 
multi-user and network 
operating systems such 
as MP/M, CP/NET, and 
OASIS. Every product is 
fully tested and burned- 
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 

Z80 PROCESSOR 

BOARD — The most 
powerful CPU board available today. Outstanding 
features include 4MHz operation, high-speed serial 
and parallel I/O utilizing DMA or programmed 
control, eight vectored priority interrupts, and a 
real time clock. 


MULTI-USER SERIAL I/O BOARD - For use in 

expanded systems requiring up to eight additional 
serial I/O ports. Features include: 16 maskable 


vectored priority interrupts, RS-232C interfaces 
with full handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 19,200. 
Available in four or eight channel versions. 


64K BANK SELECTABLE MEMORY BOARD — 
Features include I/O port addressing for bank 
select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
configured as four totally independent 16K 
software-selectable banks, with each bank 
addressable on any 16K boundary. 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD- 
controls up to four Sc- 
inch or 8-inch disk drives 
using IBM soft sectored 
formats. It features IK 
of on-board buffering, 
DMA controlled data 
transfers and the per- 
formance character- 
istics of the superior 
NEC 765 chip. 


‘All products meet the new IEEE standards. 



a Division of MEASUREMENT systems &. controls 

incorporated 


“Attractive Dealer & OEM Prices" 

See your nearest computer dealer, or 
contact us for the complete story on 
The 2nd Generation. 


867 North Main St. / Orange, Calif. 92668 
(714) 633-4460 TWX / TELEX: 678 401 TAB IRIN 
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Some thoughts on 
buying a computer 

In all activities where one person is 
selling something to another, there are 
those sellers who operate best when 
the buyer is essentially ignorant of the 
product or service being bought. In 
some cases, suffice to say, the sale 
would never have been made if the 
buyer had the slightest knowledge of 
what he or she was buying. Snake oil 
salesmen and con artists are with us 
even today. 

Is this condition true in the computer 
industry? Are there sales types who are 
deliberately defrauding the purchasing 
public— and getting away with it because 
the victims are too uninformed to recog- 
nize that they are being taken to the 
cleaners? We haven’t spotted much 
evidence of widespread abuse of corn- 


program? Few of us know, but we will... 
in another generation, when computers 
are as routine as automobiles and 
refrigerators. We (or our grandchildren) 
will eventually become informed, steely- 
eyed, hard-to-fool computer purchasers. 

Until then, our only defense is know- 
ledge, self acquired. And, just like all 
newly-learned skills, this knowledge will 
come hard. It will take a lot of valuable 
time to do the job right. Night courses 
at the local community college are a 
good idea. If you belong to a business 
group or service club, make sure you 
don’t miss the meetings featuring guest 
speakers from the computer industry. 
Visit the computer stores, all of them 
within your reach. (Ask lots of questions, 
and don’t worry about sounding “dumb.” 
After all, how much do those salesmen 
know about your area of expertise?) 


WHAT’S 
BETTER 
THAN AN 

ISAM 


And Will Turn 

MICROSOFT 

BASIC 

COBOL 

FORTRAN 

DIGITAL'S 

PL/l-80 

CBASIC 
PASCAL/ MT+ 

S-BASIC 

CROMEMCO 16K BASIC 

into first class application 
languages? 


MICRO B+™ 


The first and most complete 
implementation of B-TREE 
index structures for micro- 
computers. B-TREES eliminate 
index file reorganization. 

( Search 

An index of over 

10,000 Key 
Values In Less 
Than One 
Second 

On A Floppy Disk System 
for only 

$260.00! 

v i . / 

System Houses: 

MICROBE 

Available in Language C 

2606 Johnson Dfrve 

Ha ID I _ mi Cokjmbta. MO 66201 

■ AIK VwllI (314)446*3304 

e ;1980 Fair Com 

Shipping $4 USA / $8 Foreign 
We accept VISA and MASTERCARD 

PL/f-80 is a trademart of Digito! Research 
C8ASIC t$ a trade mart of Compiler Systems. Inc. 
S-8ASIC is a trademark; of To t>oi Programming 
PASCAL/ MT* is a trademark of Ml Micro Systems 
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puter purchaser trust for some time. 
And as carriers of advertising to the 
computer industry, we watch closely. 

But part of the problem still exists, 
although in a far less sinister form. Com- 
puters, after all, are so new that the 
world is generally ignorant of their inner 
workings. Unless you are very young, 
chances are the word “computer” was 
never mentioned in your formal school- 
ing. What you know about them, you 
most likely learned on your own. Couple 
this endemic lack of knowledge with the 
fact that computers have the potential 
of becoming the most powerful business 
tools ever invented, and you have a 
situation ripe for abuse. 

Computers and knowledgeable com- 
puter people are in desperate demand. 
The need— particularly for programmers 
—far exceeds supply. The industry is 
acting like a giant vacuum, and workers 
by the thousands are rushing in to fill 
the waiting job positions. Here’s the 
caveat emptor however: not all of these 
“professionals” are of top quality. 

These days, a computer professional 
doesn’t have to be very good at his trade 
to make a comfortable living. Why? For 
two reasons: the demand for computer 
people— designers, sales people and 
programmers— has never been higher, 
and many who purchase the services of 
these people aren’t equipped to weed 
out the good from the bad. Most of us 
can spot a good typist. You only have to 
watch one at work and inspect the final 
product. If you see just two fingers 
flashing, that’s bad. If words are mis- 
spelled, that’s bad, too. 

But how many of us know a good 
computer program— or computer— when 
we see one? How long is it supposed to 
take to write a customized invoicing 


Make a recreation out of learning 
about computers. Home-size units are 
getting pretty expensive these days, so 
take one into your home. Buy some 
games for it to get the “feel” of 
computing. Above all, try your hand at 
programming. Do this even if you have 
no intention of ever writing a serious 
business program. It’s part of the 
computer education— perhaps the most 
important part. Who knows, you may 
even become addicted, as have thou- 
sands of others. Besides being a useful 
—even profitable— endeavor, program- 
ming a computer can be a relaxing, 
enjoyable experience sought out for its 
own sake. 

Don’t think such a course of self- 
education is unnecessary; it most em- 
phatically is. Computers are becoming 
so capable they are sure to be absolute 
necessities in even the smallest of busi- 
nesses within a very few years. If you 
aren’t computerized by that time, you 
can bet your competition will be— and 
you will be spending most of your days 
playing catch-up in a very fast game. 

Lest we sound too negative about the 
quality of help in the computer business, 
let us say that the problem is far from 
epidemic. This business has developed a 
large cadre of competent, hard-working 
people; many of whom we are fortunate 
enough to call our friends. The career 
rewards for such professionals are 
excellent. Outstanding people are 
responding to the call, and the selection 
is getting better all the time. Your goal 
should be to become knowledgeable 
enough to identify the best of these to 
help you get your computer up and 
running— or, perhaps, to become such 
a person yourself. 

TF 
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datasouth announces. •• 

THE TOTAL PRINTER PACKAGE! 



With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need... until now. 

The DS180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a ‘hobby-grade'’ printer, the DS180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing -Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 I pm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc. . . . it’s all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility -The DS180 offers three interfaces 
including RS232. current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A IK buffer and X-on. X-off hand- 
shaking ensure optimum throughput. 

Forms Handling Flexibility -Adjustable tractors accommodate 
forms from 3”-15”. The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


Non-volatile Format Retention -a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
DS180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover. communications parameters 


If you would like more information on how the DS180’s low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The DS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 
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Program notes 

Re: “TRS-80 Program Recovery” 
(IA Dec 80), there is, indeed, a solution 
to the problem of inadvertently shutting 
down equipment. Merely wire a second 
switch in parallel with the original one. 
The resultant “gate” will remain on 
unless both switches are turned off. (A 
jack and shorted plug would serve as 
well as a switch.) Install the new part in 
any inconvenient locus. I have used this 
arrangement to protect the filaments 


and power supply components of my 
ham gear. 

Les Davies 
Middle Village, NY 


Brain picking 

I recently purchased a Video Brain 
microcomputer with as much software 
as I could find. Now I am anxious to 
expand my system, but cannot locate 
any compatible peripherals. I especially 


need an expander interface. Can any- 
one help? 

Rory Allen Griffith 
1 02-F Forest Gardens 
Moose Jaw, Saskatchewan 
Canada 56J 1 E6 

Touch concept reaches out 

I noted with interest the Inventor’s 
Sketchpad on touch-vision (IA Dec 80). 

The device mentioned is known as 
the optacon, an acronym for optical to 
tactile converter. This device is manu- 
factured and marketed by our company. 
Currently, there are nearly 8,000 such 
devices in use in over 60 countries 
throughout the world. 

The pistol approach mentioned is one 
we know internally as the ‘‘one-handed 
optacon”. Experiments have shown 
that tracking, and hence reading speed, 
is substantially increased when the tac- 
tile image appears on the same hand as 
the camera. This concept has also been 
studied at SRI and Stanford. 

Geoffrey B. Nelson 
Telesensory Systems 
Palo Alto, CA 

We were intrigued by the column on 
touch-vision. While our assets are 
limited, we would be interested in pur- 
suing the idea if suitable backing can be 
found. Our approach to the device would 
be somewhat different from the one out- 
lined. We would prefer to use thick-film 
hybrid techniques to put the phototran- 
sistors directly under the finger, and 
use hybrid thermal-printer heads instead 
of vibrating elements. 

Al Anway 
Poly Micro Systems 
Roanoke, VA 


Equal time for ISAM 

Your article on the IBM 5120 
(IA Jan 81) pointed out all the faults of 
the system, but failed to point out its 
chief asset— a remarkable ISAM in the 
disk system that more than compen- 
sates for its slow operating time. 

Keith P. Graham 
West Nyack, NY 

Additional recovery 

Re: ‘‘TRS-80 Program Recovery” 
(IA Dec 80). There is a procedure 
already present in ROM that effectively 
carries out the same process: 

POKE 17130, 1 (or any other value <255) 
SYSTEM <ENTER> 

*? / 11395 <ENTER> 

Paul B.H. Horbury 
W. Yorkshire, England 


WORLDWIDE 



SUCCESSFUL INTERNATIONAL DEALERS BUY 
TELEVIDEO FROM US! 

Loaded with features and completely 110/220 VAC compatible, Televi- 
deo could be your best terminal buy! Attractively priced Televideo termi- 
nals include as standard equipment upper and lower case display, 
editing capabilities, separate numeric pad, non-glare 12" screen, plus 
dozens of other features. For a quality terminal at a good price, you can’t 
beat Televideo! Four models to choose from. 

At PGI International, our product line is so diverse, and our inventory so 
large, international dealers have the convenience of dealing with a 
single supplier. We even aid in procuring export documents for you, in 
more than 50 countries worldwide! Telex PGI for Zenith, NorthStar, Televi- 
deo, Hazeltine, Soroc, Diablo, Archives, and dozens more! 


inTErnnTinnnL 

1425 W. 12th Place Tempe, Arizona 85281 (602) 967-1421 

Telex: 165 033 
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The Perfect Fit 


The Micromodem II data communications system 
and the Apple II* computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple II and another Apple II, a 
terminal, another microcomputer, minicomputer or 
even a large time-sharing computer anywhere in North 
America. The Micromodem II has unique automatic 
dialing and answer capabilities which further increases 
the communications possibilities between the Apple II 
and another computer or terminal. 

You can send and/or receive messages or data 
when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding inventory and other matters over 
the phone. Or you can communicate with friends 
across the country. And you can access information 
utilities like the SOURCE for various business and 
personal applications. 

The Micromodem II consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem II, ROM firmware and the serial interface. 
The board plugs directly into the Apple II providing all 
the functions of a serial interface card plus 
programmable auto dialing and auto answer 
capabilities. The on-board ROM firmware enables the 
Micromodem II to operate in any of three modes to 
perform different tasks-terminal mode, remote console 
and program control mode. 


The other part of the Micromodem II datacomm 
system is a Microcoupler which connects the 
Micromodem board and Apple II to a telephone line. 
The Microcoupler gets a dial tone, dials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone lines and is FCC-approved for direct 
connection in the U.S. It works with standard dial 
phone service or Touch-tone service. 

The Micromodem II is completely compatible with 
Bell 103-type modems. Full and half-duplex operating 
modes are available as well as speed selectable 
transmission rates of 1 10 and 300 bps. 

Why not increase your Apple M’s capabilities by 
outfitting it with the sophisticated Micromodem II data 
communications system? The Micromodem II is 
available at retail computer stores nationwide. For the 
store nearest you, call or write: 


0H 


CIRCLE INQUIRY NO. 38 


ayes 


Hayes Microcomputer Products Inc. 

5835 Peachtree Corners East, Norcross, Georgia 30092 (404) 449-8791 

™ Micromodem II is a trademark of Hayes Microcomputer Products, Inc. 

* Apple II is a registered trademark of Apple Computer Inc. 

The Micromodem II can also be used with the Bell & Howell computer. 




\S new items/new prices. 

FANTASTIC PRICE PROTECTION POLICY 


#10 SOFTWARE 


Well match any advertised price on any item that we carry. 
And if you find a lower price on what you bought within 
30 days of buying it, just show us the ad and we’ll refund 
the difference. 

It’s that simple. 

Combine our price protection with the availability of full 
professional support and our automatic update service and 
you have the Ultimate Software Plan. 

It’s a convenient, uncomplicated, logical way to get 
your software. 

CP/M users: specify disk systems and formats. Most formats available. 




O-S - /-£o 


CP/M* 

OSBORNE H 

General Ledger# $ 59/$20 

Acct Rec/Acct Pay# . . . $ 59/$ 20 

Payroll w/Cost# $ 59/$ 20 

Buy 2 get 1 free $ 1 1 8/$57 

All 3 & CBASIC-2 $ 1 99/$7 1 

DIGITAL RESEARCH 
CP/M 2.2 Northstar $149/$25 

^ CP/M 2.2 Micropolis $ 1 69/$25 

CP/M 2.2 Durango 
F-85 $169/$ 25 

CP/M 2.2 Cromemco $ 1 89/$25 

CP/M (other versions) Call 

^ PL/ 1-80 $459/$35 

Mac $ 85/$ 15 

Sid $ 65/$ 15 

Z-Sid $ 95/$ 15 

Tex $ 70/$ 15 

DeSpool . $ 50/$ 10 

MICROSOFT 

Basic-80 $294/$30 

Basic Compiler $334/$30 

Fortran-80 $384/$30 

^ Cobol-80 $574/$30 

Macro-80 $144/$20 

Edit-80 S 84/$ 20 

MuSimp/MuMath $224/$25 

Mu Lisp-80 $174/$ 20 

MICRO DATA BASE SYSTEMS 


THIS MONTH S SPECIAL: 
T.I.M. DBMS JUST $299. 

Terrific for inventory, mailings, 
financial, you-name-it! Menu- 
driven, auto-sort, 32000 records 
per file, any number of files, and 
dynamite documentation! 


■ HDBS 

. $250/$40 

MDBS 

$750/$40 

Other 

Call 

S.O.F.T.W.A.R.E. 

MicroTax't 
Federal individual 

. $749/$50 

Federal corporate. . 

$249/$25 

State individual 

$249/$25 

TCS* 

✓ General Ledger 

$ 79/$ 25 

^ Acct Receivable . . 

$ 79/$25 

Acct Payable 

$ 7 9/$25 

Payroll 

$ 79/$25 

^ All 4 

$269/$ 99 


SUPERSOFT 

Forth (8080 or Z80) $ 1 29/$25 

Diagnostic I $ 49/$20 

Other disk software . less 10% 


WordStar/Mail-Merge $434/$65 

DataStar $279/$35 

Word-Master $119/$ 25 

SuperSort I $199/$ 25 

SuperSort II $169/$25 

SuperSort III $119/$25 

PEACHTREE' U* 

General Ledger $399/$40 

Acct Receivable $399/$40 

Acct Payable $399/$40 

Payroll $399/$40 

Inventory $399/$40 

Property Mgt $799/$40 

C. PA. Client Write-up $799/$40 
Mailing Address $349/$40 

STRUCTURED SYSTEMS 
GLor AR or AP# $747/$25 

Payroll# $747/$25 

Inventory Control#. $447/$40 

Analyst# $197/$20 

Letteright# $167/$20 

NAD# $ 87/$20 

QSORT $ 87/$20 

GRAHAM-DORIAN <1 

General Ledger# $693/$40 

Acct Receivable# $693/$40 

Acct Payable# $693/$40 

Job Costing# $693/$40 

Payroll# $493/$40 

Inventory# $493/$40 

Cash Register# $493/$40 

Apartment Mgt# $493/$40 

MICRO-AP 

Selector III-C2# $269/$20 

Selector IV# $469/$35 

^ S-Basic $269/$ 25 

WHITESMITHS 

"C ' Compiler^ $600/$30 


Pascal/UCSD $299/$30 

Pascal/MT + $224/$30 

Pascal/M $149/$20 

Nevada Cobol $129/$ 25 

^ Raid $229/$25 

^ MAGSAM III $129/$25 

^ MAGSAM IV $259/$25 

^ BSTAM $129/$ 10 

FMS-80 1 . $649/$45 

dBASE II DBMS $629/$35 

Condor DBMS $599/$30 

Vulcan DBMS $469/$30 

T.I.M. DBMS* $329/$35 

CBS $369/$45 

Whatsit 9 $149/$25 

^ Ultra-Sort II $159/$ 25 

^ MicroStat $224/$ 15 

String/80 $ 84/$20 

^ Vedit $ 99/$ 15 

Postmaster $ 1 49/$ 20 

^ WordSearch $179/$25 

^ SpellGuard $269/$25 

Spell Binder $349/$45 

^ VTS/80 $489/$65 

Magic Wand $299/$45 

Electric Pencil II less 15% 

CPAids iess 1 2% 

APPLE II' 

MICROSOFT 

Softcard (CP/M) $292 

Cobol Call 

PERSONAL SOFTWARE 

Visicalc* $122 

CCA Data Mgr $ 84 

Desktop/Plan $ 84 

^ Zork Call 

PEACHTREE '<1* 

General Ledger $224/$40 

Acct Receivable $224/$40 

Acct Payable $224/$40 

Payroll $224/$40 

Inventory $224/$40 

MUSE 

Super-Text II $127 

Other disk software less 10% 

STC (Software Tech.) 

Prof. Time & Billing $279 
Other less 15% 


SOFTWARE WORKS 


Pascal (incl "C”)^ 

$750/$45 

u i ncn uuuuico 

^ Data Factory 

$ 79 

Adapt 

$ 69/ na 

EIDOS SYSTEMS 


Whatsit?" 

$129 

Ratfor 

$ 86/ na 

Kiss 

. $299/$25 

/ Creator 

$229 

COMPUTER PATHWAYS 

K-Basic 

$529/$50 

LedgerPlus 


Pearl (level D# 

$ 99/$25 

ORGANIC SOFTWARE 

(GL A/R & A/P) 

$549 

Pearl (level 2)# 

$299/$ 25 

TextWriter III 

$ 1 1 1/$20 

TRS-80 MODEL II 


Pearl (level 3)# 

$549/$25 

^ DateBook 

$269/$25 

CP/M 2.2 (P&T) 

$159/$35 

COMPLETE BUSINESS 

SoHo Group 


Electric Pencil II 

less 15% 

SYSTEMS* 


^ MatchMaker 

$ 84/$ 10 

NORTHSTAR 


^ Creator 

$269/$ 25 

^ Worksheet 

$ 1 24/$20 

NorthWord 

$299 

/ Reportor 

$ 169/$20 

OTHER GOODIES * 


Mail Manager 

$239 

^ Both 

$399/$45 

Tiny "C" 

$ 89/$ 50 

^ Info Manager 

$369 

MICROPRO 


^ Tiny “C" Compiler 

$229/$50 

General Ledger 

$749 

WordStar 

$324/$40 

CBASIC-2 

$ 89/$ 15 

x Acct Receivable . 

$449 

Mail/Merge 

$ 1 14/$25 

Pascal/Z 

$369/$30 

^ Acct Payable 

$449 


★ — Special Bonus with order t — Requires microsoft BASIC f — Supplied in source code If — Requires CBASIC-2 R -Mfgs Trademark 

ORDERS ONLY-CALL TOLL FREE VISA* MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext 823 

Overseas— add $10 plus additional postage • Add $2.50 postage and handling per each item • California 
residents add 6% sales tax • Allow 2 weeks on checks. C O D ok • Prices subject to change without notice 
All items subject to availability • 

THE DISCOUNT SOFTWARE GROUP 

1610 Argyle Ave., Bldg. 102 • Los Angeles, CA 90028 • (213) 666-7677 
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Pros and cons 

The article on our system 110 
(IA Dec 80) was well done. We admire 
the candor and objectivity that Tom Fox 
put into this piece, and his research. He 
didn’t hesitate to spell out the system’s 
weaknesses— and all low-cost systems 
have them. At the same time, he gave 
us credit for the design and soft- 
ware advances we’ve worked very hard 
to achieve. 

Chuck Ritley, 
Director of Marketing Services 

Qantel Corp. 

Hayward, CA 


Reader interface 

I am interested in contacting com- 
puterists who are doing advanced fore- 
casting on both stock and community 
markets. 

Ted Brodir 
Box 407 
Flushing, NY 11363 


Our school has acquired two Com- 
modore Pet 1 6K microcomputers for its 
Industrial Arts department. We hope to 
use these computers to provide expo- 
sure for 7th grade students in a high- 
technology area. I would appreciate any 
information that may be useful in our 
development of a short computer aware- 
ness program. 

Frank Ettenhofer 
Franklin High School 
Oak Street 
Franklin, MA 02038 


I would like some help in finding a ter- 
minal with an 80 by 24 format and a 7 by 
9 dot matrix that is also capable of full 
graphics. Or, is there a good substitute 
with 7 by 9 and full graphics? It will be 
running off a Z-8001 with 1 28K memory. 

SP/5 Dennis Smith 
A-Btry 3/7 ADA 
APO NY NY 09702 

• 

Processor Technology Corp., now 
out of business, manufactured the Sol 
Computer and Helisos II disk driver. 
Where can we buy spare parts? 

Marcus Pompeu 
P.O. Box 2618 
Lagos, Nigeria 


I am preparing a handbook for assem- 
bly language programmers, consisting 
primarily of quick reference charts and 
tables, and universal programming 
tricks. I would appreciate suggestions 
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nobody does it better 


Presenting Konan’s Disk and Tape Controller 
Boards for your S-lOO and other micro- 
systems. Konan's Disk and Tape Controller 
Boards let you increase your mass storage 
capacity in a whole new way - with top quali- 
ty equipment that's reliable, yet economical. 

There's the SMC-lOO™ Storage Module Disk 
controller, and the HARDTAPE™ subsystem 
which otters Winchester hard disk with tape 
backup. Konan's KNX-500 is software compati- 
ble with the AM-500*, tor lO megabyte 
tixed/removable media hard disks. Then 
there's the "DAVID," a new error-correcting in- 
telligent disk controller for 5 1/4" and 8" Win- 
chester disk drives. And the "ENHANCER" is an 
intelligent reel-to-reel tape controller with high 
speed printer port tor spooling, offline sorts, 
copies, etc. 


For dependable hard disk and tape controller 
boards (and great I/O boards) tor your micro- 
system, contact the company that's IN CON- 
TROL. 

Call Konan's toll-free order line: 

800 - 528 - 4563 . 

Or write: Department B, Konan Corporatioa 1448 
N. 27th Avenue, Phoenix, Arizona 85009. 
TWX/TELEX 9109511552. 



•Alpha Micro AM-500 is a trademark ot Alpha Micro Systems. 

SMC-lOO. HARDTAPE and KNX-500 are trademarks ot Konan Corporation. 







PRODUCT SPECIAL 

of the MONTH!! 


Diablo 630 
$1995 

$2195 (with tractor feed) 


OMEGA 

SALES 

CO. 


“WHOLESALE COMPUTER PRICES” 
DIRECT TO THE PUBLIC 

12 Meeting St., Cumberland, RI 02864 


Products are 
NOW 
IN 

STOCK 

AT 

OMEGA 

SALES 

CO. 


Intertec Superbrain 
32K Ram $2449 
64K Ram $2649 


Apple II 16K $ 949 
48K $1099 


Epson MX-80 $599 


Centronics 
(limited quantities- 
call for availability) 
779-11 * 749 

704-9 *1500 

730-3 * 599 

737-1 * 699 


OMEGA OFFERS THE BEST DELIVERY AND PRICE ON: I 
APPLE • ATARI • TRS-80 Model II • INTERTEC • I 
DIABLO • EPSON • HEWLETT-PACKARD • SOROC • I 
COMMODORE • NEC • QUME • CENTRONICS * 


% 


Tele video 

912 B or C — *699 P 

920 C - *769 I 


NEC spinwriter 
5510-5530 - $2449 


Atari 800 - $769 


OMEGA sells only quality merchandise to our customers. 

OMEGA will try to match any current advertised price with similar purchase 
conditions. Before you buy anywhere else — be sure to call OMEGA Sales Co 
1401-722-1027 


OMEGA ships via UPS, truck, or air. COD’s. 
Visa, Mastercharge accepted, with no service charge 


VfSA 


OMEGA “A member in good standing of the 
better business bureau.” 
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as to material that assembly program- 
mers would find useful. 

Robert Rose 
2205 Grayson Place 
Falls Church, VA 22043 

We are searching for good, reason- 
ably priced business/data base software 
to run on a 64K Superbrain QD (two 
double sided, double density 5.25-in 
diskettes, total of approx. 700K), Cen- 
tronics 737, CP/M 2.2. We also have 
MBasic 5.2 and Magic Wand but would 
consider other software if necessary to 
run good business packages. Two of 
the most attractive, because of the flex- 
ibility of their data base approach, seem 
to be the Micro-Ap Selector III C-2 and 
IV, and the various packages from Micro 
Data Base Systems. We would appre- 
ciate hearing from anyone who is willing 
to share their experiences with these 
companies. If there are better alterna- 
tives, we’d like to hear about that, too. 

R.T. Quenett 
Valterrus Investment Corp. 

7 Broadway Ave., P.O. Box 70 
Strongfield, Saskatchewan 
Canada SOH 3Z0 


Program insurance 

I have read with interest the argu- 
ments for and against protecting com- 
mercial software by making it uncopy- 
able. As a software user in a remote 
location, I want to be able to back up 
any software I purchase so that if any- 
thing happens to it, I am able to con- 
tinue with whatever I am doing. On the 
other hand, I would not write software 
for sale if I could not be certain that I 
would be paid for it. 

Many distributors offer replacement 
copies of damaged software for a nom- 
inal fee if the original disk or tape is 
returned. This is a good idea, but, in my 
experience, warranty work tends to be 
slow and the mails can add further 
delay. I have been told that many 
producers of expensive business soft- 
ware offer back-up copies of the master 
disks for a nominal fee plus media costs 
either to registered purchasers or 
when requested at the time of the 
original purchase. 

I think that the last option is the best 
answer to a bad situation. I would be 
willing to pay a media plus duplication 
fee at the time I purchase a piece of 
software to have a spare copy of the 
master of any working software and 
some games. I hope that producers and 
distributors will consider making dupli- 
cate masters available to small users as 
an option at purchase time. 

Gerald Perkins 
APO San Francisco, CA 
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“For reliable data storage, 
you can’t beat Shugart’s 

MJK m wm m ^ Raymond Schlitzer, Owner— 

Computerland, San Francisco 


“I sell systems my customers can depend 
on. That’s why most of the personal and 
small business computer systems sold here 
feature Minifloppy disk drives. I know 
from experience I can rely on the 
Minifloppy.” 

Since 1976 Shugart’s Minifloppy has 
been used by more small computer system 
manufacturers than any other drive. In 
fact, more than half-a-million Minifloppys 


have been installed. The Minifloppy looks 
small— but it stores a lot of data. 250 
kilobytes on one side, or up to 500 kilo- 
bytes in the double-sided model. That’s 
about 50 pages of printed information on a 
single-sided Minidiskette, and twice that 
on the double-sided version. You’ll have 
plenty of storage capacity for your pro- 
grams, letters, forms, or ledger entries. 

And you find your data fast, too, because 
the Minifloppy is a random access device 


that eliminates the need to search for your 
data serially as you must with a tape 
cassette unit. 

No matter what problem you’re 
solving with your computer system, you 
can rely on Shugart’s Minifloppy for data 
storage. We’re known as the Headstrong 
company for good reason. We’re 
Headstrong about reliability, quality, and 
value. Ask your dealer. He knows us. 


Retyonthe 

Headstrong Company. 


%/^.Shugart 

475 Oakmead Parkway, Sunnyvale, California 94086 


TM-Minifloppv is a trademark of Shugart Associates. 



You can 
now order 
article 
reprints 
from this 
publication 

University Microfilms International, 
in cooperation with publishers 
of this journal, offers a highly con- 
venient Article Reprint Service. 

Single articles or complete issues 
can now be obtained in their 
original size (up to 8 V 2 x 1 1 inches). 
For more information please com- 
plete and mail the coupon below. 

ARTICLE REPRINT 
SERVICE 

University Microfilms International 
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Hardware suppliers urged 
to resist builder competition 

Suppliers of computing power to OEM 
system builders and integrators may be 
doing the industry serious damage if 
they do not pursue a disciplined partner- 
ship relationship with their customers, 
according to Allen H. Michels, president 
of Convergent Technologies, 

“A manifestation of that commitment 
ought to be non-competition,” Michels 
said. ‘‘There is a patent absurdity in a 
manufacturer offering the same tech- 
nology both to his customer and his 
customer’s customer. And yet, increas- 
ingly, we witness manufacturers being 
lured by perceptions of a lush systems 
market to do exactly that. It is unfair to 
the OEM systems designers upon whom 
many of these manufacturers have built 
their companies, and I am convinced 
that in the long run, it is self-defeating.” 

‘‘The economic pluralism that makes 
America tick applies just as effectively 
within industries,” Michels said. ‘‘We 
prosper virtually in direct proportion to 
the manner in which we serve the people 
who buy what we have to sell.” 


Educational exchange group 
established in Germany 

An Atari users group has been intro- 
duced in cooperation with the U.S. 
Defense Dept’s. Dependents Schools 
Europe based in Southern Germany. 

The group is seeking well structured 
and documented programs for instruc- 
tional use. Listings can be processed off 
cassettes or disk copies of clean pro- 
grams ready for distribution. Students 
with a special interest in Atari assembler 
are being sought out to form a special 
interest subdivision within the organiza- 
tion. Sponsor Sam Calvin can be reached 
at 06105-1 922 or (21 41 )-61 81 ; corres- 
pondence at DODDS-S, APO NY 09164. 


Some businesses still 
processing data manually 

Computer use among small busi- 
nesses is not yet as widespread as 
some industry spokesmen would like 
to believe. 

A detailed study by Time magazine 
of all U.S. businesses with fewer than 
500 employees reveals that some 82% 
are not utilizing computers in their 
operations and only 7% utilize an on- 
premise system. 

Because the majority of U.S. com- 
panies are small, the report has a special 
relevance for the industry. Some 3.5 
million companies employ less than 500 


people; 3.2 million companies have less 
than 26 employees, representing a 
huge and virtually untapped market for 
small computers. 

According to the report, regional dif- 
ferences have little effect on present 
methods of processing data. Projec- 
tions of computer penetration from the 
sampled universe to all U.S. small 
businesses reflect a density of small 
businesses in various geographic loca- 
tions. These projections indicate that, 
to tap this lucrative small business 
market, computer vendors must develop 
new and more efficient approaches to 
both sales and distribution. And they 
will have to consider broad-based media 
in their efforts to reach this vast— but 
widely distributed market. 

Independent packaged software 
in record demand 

The demand for independent pack- 
aged software is keeping pace with the 
fast-moving computer industry. A report 
by International Data Corp. projects an 
annual increase of 29% in software 
sales over the next four years. This will 
escalate the 1979 sales total of $920 
million to $3.5 billion by 1984. 

This enormous market growth is a 
result of IBM’s historic 1969 deci- 
sion to charge separately for its 
software. Since that time, consumers 
have increasingly considered alter- 
natives to software developed by the 
hardware manufacturers. 

According to Cary Morrill, who con- 
ducted the IDC study, independent 
software is on the rise due to lack of 
quality software from manufacturers 
and the increasing costs of in-house 
software development. 

Of the various market segments— 
systems, applications, and utility soft- 
ware— the applications area continues 
to show the greatest growth, account- 
ing for 50% of the total 1979 market. 
Applications software offers specific 
solutions to problems unique to any one 
industry, such as insurance or banking. 
By 1984 this will account for 55% of 
the total market, some $ 1.8 billion. 

Computer industry experiencing 
15% annual growth 

Although both inflation and recession 
have had significant impact on other 
parts of the economy, the U.S. com- 
puter industry will continue relatively 
unscathed. From 27.9 billion in 1978, 
industry shipments will grow at an an- 
nualized rate of 15.3% to reach $49.2 
billion in 1982. According to a market 
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This may put 
the Godfather 
out of business 


Whatever 
happened to 


Brilliant! ^ 
Like a window 
into the future 


eenie, meenie 
mine y, mo? A 


f l could be 
another 
Solomon . 


It must use ^ 
Bayesian, 
weighted factor 
analysis , and . . 


If only ^ 
my heart 1 
would stop 
racing . . .A 


.a perfect 
ift for that | 
rban cowgirl! 


Would I 

rather have ^ 
Winston’s millions 
or Billy Joe’s a 
love? 


lay be this’ll 
elp me choose 


careei 


could 
se it to 

elect my staff 


Hmmmm .. . 
could be ^ 
my ticket 

to the Boardroom . 


Can t any 
of these people 
afford $29.95? 
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Should/ 
buy stock 
or commodities 
in this economy? 


When Dec is ion Master speaks everybody listens 

Let’s face it. We all have to make decisions. Decisions that can change our lives. Decisions that can 
make us happy or unhappy. Decisions that could win us fame or fortune. Now, DecisionMaster 
can help you make the best decisions of your life. 

Use Bayesian theory to peer into the future . . .even if you’ve never heard of the Bayes’ Rule. A 
Do a complete weighted factor analysis. . .without knowing what one is. Use discounted 
iash flow to compare investment alternatives without bothering with present value ^ 

tables. These and other sophisticated theories that were once the exclusive domain of 
professors and top business executives are built into DecisionMaster’s algorithms . . . Bkm 

so you can use them at the touch of a key ! 

DecisionMaster is easy to use. It features: ^ 

• A fully documented manual developed by an authority in the field. 

• A unique program-controlled cross reference system. 

• A powerful formatted-screen data entry system. 

You’ll use DecjisionMastcr in hundreds of routine decisions, \ A 

as well as more important ones such as • Buying a house 

• Changing jobs Selecting investment* Evaluating insur- 

ance policies* Expanding product lines* Leasing vs. \ A 

purchasing. A. 

If you buy only one computer program this year, 
make it DecisionMaster. And when it speaks, w 
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Buy From CMC International, The 



SUPRBRAN 



SPECIALISTS 



TO ORDER CALL 1-800-426-2963 




SUPRBRAIN 

££ JB Single-sided, double $ O E E f \ \ 

W^F l\ density. Retail $3345. ftiVVV 

*3245 


Double-sided, double density, 720k 
bytes storage. 64k RAM Retail $3995. 


COMPUSTAR 

Intertec's new multi-user system 

Model 10 Sugg. List $2495 Call for price 

Model 15 $1995 Call for price 

Model 20 $3995 Call for price 

Model 30 $4495 Call for price 

Model 40 $4995 Call for price 

HARD DISCS 

Intertec's Winchester Type 8" hard disk for 
Superbrain or Compustar Terminal 

10 mb Sugg List $4995 Your Cost $3890 

Call for prices on 32 mb and 96 mb hard disks. 

TERMINALS 

Intertube III Sugg. List $895 Your Cost $750 

Emulator $895 $750 


SOFTWARE 


CBasic MBasic 


Account Receivable 
Accounts Payable 
General Ledger 
Payroll 
Inventory 
Restaurant Payroll 
Job Costing 
Client Billing 
Mailing List (NAD) 
Master Tax Package 
(CP Aids) 

Restaurant Cost & 
Inventory Program 
Medical Billing 
Dental Billing 
Cash Register 

Inventory Program 


Reg Cost 
$750 $350 
$750 $350 
$750 $350 
$750 $350 
S750 $350 
$750 $350 
$750 $350 
$750 $350 
$150 

$1500 $995 

$750 $350 
$1000 $899 
$1000 $899 

$750 $500 


LOOK AT OUR PRINTERS & PRICES! 

VISTA V-300 

Daisy wheel printer, 25 cps 
Retail CMC 

$1895 Price !■» 

VISTA 45 cps 

Retail CMC $17Rn 

$2195 Price l/UU 

EPSON 

MX-80 

Parallel, multi-column, 80 cps, 
disposable print heod. Retail 
$645 

CMC Price $555 

C. IT0H 

Daisy wheel starwriter, 25 cps, H 
one year warranty Retail $1895 I 

CMC Price $1450 1 

45 cps MODEL 
CMC Price *1750 I 

DOT MATRIX 

All printers with RS-232 

MPI 88TReg $749 *595 

MPI 88 GReg $749 *650 

Graphics option add $50 

PAPER TIGER 440 Reg $995 . . *895 
440 w/graphics & 2k Buffer . . . *985 

Tl 810 Reg $1895 *1650 

Tl 810 w/full ASCII Reg $2155 . *1950 

DAISY WHEEL or THIMBLE 

XYMEC Reg. $2875 *25 30 

QUME 5/45RO Reg. $3073 .... *26 95 

KSR Reg. $3537 *3145 

With tractor Reg. $3787 . . . *33 50 

DIABLO 630 R0 Reg $2950. *2180 
RO with tractor. Reg. $3250 . *23 80 

ANADEX DP 9500 or 9501 *1399 

NEC 5510 Call for price 

WORD PR0CESSINL 

3 LANGUAGES 


Magic Wand Reg $ 400 . . . .*325 

VTS-80 Reg $549 *469 

WORD STAR Reg $495. . .*400 
WORD STAR/MAIL MERGE *515 


I LINK 80 ‘89 

[cat Novation Modem *169 


C Basic Your Cost $125 

M Basic $325 

Fortran $450 

Cobol $650 

Pascal (UCSD) Reg.$400 . . . $325 


EPROM Reg $125 *120 

Cuts access time in half. Allows serial number of 
machine on chip and all software. 


DEALER INQUIRIES INVITED 

TO ORDER CALL 1-800 426 2963 

s INFORMATION CALL (206) 453 9777 or (509) 663-1626 




INTERNATIONAL 


777 or (509) 663-1626 (Washington Residents Ada 

5% Sales Tax) 

(Division of Computer Marketing Corp.) 

Administrative Offices P 0 Box 679. Wenatchee. WA 98801 
National and international Sales Office - 11058 Main. Bellevue. WA 98004 
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analysis by Venture Development Corp., 
the three key industry categories— 
computers, peripherals, and data 
storage systems— will all share a growth 
of about 15% annually. 

The value of actual computer ship- 
ments will grow by 15.6% annually 
making It the fastest growing of the 
three industry groups. Within the group, 
smaller computers, though accounting 
for only a small part of total shipments, 
will show the greatest relative growth. 
Minicomputers, for example, will show a 
26.7% annual increase In shipment 
value through 1982. Desktop com- 
puters will show a 36.5% dollar growth 
rate. Most impressive of all, small busi- 
ness computers will show a 39.1% 
annual growth rate. Much of this growth 
can be attributed to the growing popu- 
larity of specialized computers which 
help users to decentralize a wide range 
of computer functions. 


Electronic interlibrary exchange 
opened with biolab 

An ultra-high-speed facsimile link for 
transmission and reception of marine 
biomedical documents has been insti- 
tuted to connect two University of 
Florida facilities and the Marine Bio- 
logical Laboratory in Woods Hole, MA. 

The facsimile system spans more 
than 1,200 miles to provide immediate 
interlibrary exchange services. Believed 
to be the first of its type, the long- 
distance system consists of high-speed 
digital facsimile transceivers that can 
send and receive printed or handwritten 
documents over ordinary telephone lines 
in 35 seconds. 

In Florida, the C.V. Whitney Labora- 
tory is linked with the 170,000 volume 
health center library at the University of 
Florida main campus In Gainsville 75 
miles away. The Whitney Lab Is a basic 
research facility specializing in cell 
biology, Including tumor research, using 
marine organisms. The facility is small 
and relatively isolated. 

A special feature of facsimile docu- 
ment delivery is that foreign language 
material can be transmitted directly with- 
out re-typing or translating. At Woods 
Hole, journals In the oceanographic, 
biological and biomedical sciences are 
received in more than 39 languages 
from research stations and publishing 
organizations around the world. 

The high-speed facsimile system is 
also significant in providing rapid com- 
munications between a central library 
and remote facilities of many kinds. The 
MBL library currently receives 6,000 
requests for data or publications a year. 
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COMPARE 

THE CMS 6809 ADVANTAGE 


Creative Micro Systems is proud 
of its line of general purpose 
microprocessor support modules. 
These M6800/M6809 based 
modules are pin and outline 
compatible with the industry 
standard EXORciser* and 
Micromodule* bus. 

COMPARE THE CHOICE 

That’s why we want you to 
compare our products with the 
competition before you design 
your next microprocessor based 
system. 

Each module in our product line 
is designed to respond to the 
needs of a major computer 
system function. Our 9609 module, 
featured above, is a complete 
microcomputer on a single board. 

It features the MC6809 processor, 
6K of EPROM, IK of RAM, 40 
parallel I/O lines, 2 RS-232C 

‘Trademark of Motorola 

In EUROPE Dialogue Marketing (Electronics) Ltd. 


serial ports, BREAK detect, 3 16- 
bit programmable timers, priority 
interrupt vector generator and a 
power failure protect/restart 
circuit. 

For more extensive system 
requirements, the 9609 is sup- 
ported by a variety of Memory, 

I/O, and Data Acquisition modules, 
and a broad line of card cages, 
power supplies, mother boards, 
prototype boards and accessories. 

THE OEM ADVANTAGE 

Try to find another set of micro- 
processor modules in the same 
price and quality range with all 
the positive features Creative 
Micro Systems has to offer. 

Original Equipment Manufacturers 
who compared our products 
have specified Creative Micro 
Systems for applications in data 
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Rose Industrial Estate, Unit 1 1 G, Bourne End, Bucks, England, 


acquisition, data communication 
and encryption, materials testing, 
automatic test equipment, process 
control, energy management 
systems, agricultural instrumen- 
tation and small business data 
processing systems. 

WANT MORE TO COMPARE 

Once you compare you’ll agree 
Creative Micro Systems has more 
to offer your application. Write or 
call for our new product catalog. 
We’ll also be happy to tell you 
about our exciting new products 
in development now. 


1 ®**^ 

Creative Micro Systems 
11642-8 Knott Street 
Garden Grove, CA 92641 USA 
Telephone (714) 898-9669 

Find us in the 1980 1C Master Catalog on pages 
2608-2609. 

Telephone 06285-26729 Telex 848080 MICRO G 




ju^ispRudent 

computeRist" 



OEM Legal and Tax Update 
New Research and Development Tax Credit 

Under present law a person or firm engaging in R&D opera- 
tions may elect to deduct from income taxes qualifying R&D 
expenditures all in one year (the current deduction) or, over 
60 months or more. A taxpayer may use different methods of 
financial and tax accounting for R&D purposes. The two 
accountings must, however, be capable of reconciliation. 
Many taxpayers charge testing and quality control to their 
R&D account. This is in error, says the IRS. Rightly, they are 
not R&D expenses but rather “ordinary and necessary” 
business expenses and are currently deductible. A taxpayer 
should always take the current R&D deduction as opposed to 
spreading it out over a longer period where company profit- 
ability is not presently ascertainable. 



Main/Frames ... $200 


Main/Frames ... $200 


• 14 Basic Models Available 

• Assembled & Tested 

• Power Supply: 

8v@15A, ± 16v@3A 

• 15 Slot Motherboard ^ 

(connectors optional) V 

• Card cage & guides ^ 

• Fan, line cord, fuse, power 1 
& reset switches, EMI filter 

• 8v@30A, ± 16v@10A 
option on some models 


PF Rack 
mounted 
Main/Frame 


8" Floppy Main/Frame 
(includes power for 
drives and main/frames) 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 

INTEGRAND 

8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 
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The new 25% credit applicable to R&D expenses began 
January 1 , 1981. This credit for a corporation is in addition to 
the deductions already allowable. Almost universally, a tax 
credit is better to have than a deduction because a credit off- 
sets your tax burden dollar for dollar against the actual taxes 
imposed against you. Where you receive a deduction and a 
tax credit for the same operation, the best of all possible 
worlds has been obtained. For an individual, the double 
credit-deduction will not be allowed. The permissible deduc- 
tion will be reduced by the amount of the credit allowed. 
Some confusion exists in my mind owing to the lack of infor- 
mation available on the new law; it would appear at this time 
that corporations will definitely reap tax advantages over in- 
dividuals affected by the new law. 

Three further points are noteworthy about credit provisions. 
Firstly, corporations that have excess R&D credit over taxable 
income can carry back the credit 3 years or forward 7 years. 
Accordingly, new R&D expenses for some corporate tax-, 
payers will cause them to receive a refund from the IRS! 

The new credit is known as an incremental credit, meaning 
that the 25% credit will be allowed only to .the extent R&D 
expenses exceed the base period R&D expenses. The base 
period is the prior year’s R&D expenditures. 

Lastly, rumor has it that the IRS will include rules to deter- 
mine whether there has been a true increase in qualifying 
R&D expenses or merely a “creative” accounting shift. 
Advance planning for R&D expenditures is critical for obtaining 
the old deduction and new credit provisions. With the advent 
of the new credit, we should all be seeing an avalanche of 
R&D tax shelter set-ups. Why not? They work! 

Valuation for Custom’s Purposes 
of Computer to Foreign OEMs 

The Customs Co-Operation Council composed of 80 
countries has recently published a study spanning several 
years under the heady title “ Dutiable Value of Computers 
and Program Media.” The major change to be implemented is 
in the software area, which had formerly been valued for 
customs purposes at the value of the media. It is now set to 
be valued at its cost to the customer. For our purposes, of all 
the increased value shifting the one victim escaping in OEMs 
sales. The CCD (the French version of the CCC) defines an 
OEM somewhat differently from American parlance, that is, 
an OEM transaction is one between two manufacturers where 
one needs to supplement or build up its range of hardware. 
CCC and CCD are aware that substantial trade discounts are 
often granted to manufacturers who sell to independent 
OEMs. The study concludes that these prices will be 
accepted for customs valuation purposes to conform with 
established trade practices. 

Computer firms engaged in exporting both hardware and 
software should scrutinize the valuation approaches applic- 
able to the transaction in progress and allocate, bundle, or 
unbundle the particular products involved to minimize that 
customs valuations burden. 

Why Isn’t There a Standard Computer Contract? 

Management policy evaluating the economic clout of its 
own firm as opposed to mainly legal considerations is the 
answer. Protecting proprietary data (method selection), inclu- 
sion or exclusion of maintenance charges, product liability 
concerns, warranties and disclaimers, not to mention a host 
of technical options available for distribution are other factors. 

A lawyer specializing in computer contract drafting views 
the specific contract clauses much the same way a computer 
salesman or customer regards the optional features provided 
by a given system: the purchase of say, additional but 
presently unneeded memory may be a prudent investment 
where the supply availability is unpredictable. Computer con- 
tract clauses are usually more sensitive than are contract pro- 
visions for other less technology oriented industries because 
a specific clause may bear a direct relationship to bottom line 
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. . Though it may look like many other micro- 
computer systems — PRODIGY ONE literally 
speeds away from them ...” Max Schindler, 
Software Editor — ELECTRONIC DESIGN. 


Every so often an individual is born exhibiting 
extraordinary talent at a very early age. Often, 
they rise above the multitude, establishing them- 
selves as a master in their field. This individual is 
called a PRODIGY. 


The PRODIGY computer is so advanced, it clearly 
establishes itself as a master in the field of small 
business computing. 

Modular design and single board construction 
mean reliability, expandability, and ease of 
service. 

But it is SOFTWARE which truly sets PRODIGY 
apart. Unlike other computers, software was a 
major design consideration rather than an after- 
thought. PRODIGY utilizes a highly advanced 
operating system and PROTEGE* to provide 
some very impressive features: 

■ DATA BASE MANAGEMENT ■ INDEXED FILES 

■ VIRTUAL CODE ■ SPOOLING 

■ DATA COMPRESSION ■ MULTI-TASKING 

The result? Incredible performance and inexpen- 
sive software development. 


Your local PRODIGY dealer maintains an exten- 
sive library of field proven application software. 
Available applications include General Ledger, 
Accounts Receivable, Accounts Payable, Payroll, 
Medical Billing, and a remarkable system for the 
Personnel Placement Industry. All are easy to use, 
yet provide a level of sophistication unheard of in 
its price class. And PRODIGY also does Word 
Processing! 

PRODIGY systems are supported by a nationwide 
organization of thoroughly trained, experienced 
professionals. Your PRODIGY dealer is a SINGLE 
source for hardware, software and a level of 
service that continually insures effective, trouble 
free operation.’ 

Speed, sophistication, and low cost; an incredible 
combination for a small business computer. 

Would you expect less from a PRODIGY? 


PRODIGY 

SYSTEMS, INC. 

497 LINCOLN HIGHWAY • ISELIN, N.J. 08830 • (201) 283-2000 
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PRODIGY and PROTEGE are trademarks of PRODIGY SYSTEMS, INC. 

‘Prodigy's easy to use compiler-based small business applications development Ian guage. Prodigy also supports other popular languages such as FORTRAN, COBOL. BASIC . and PASCAL. 







COMPUTER 
FORMS KTT 


with continuous business forms 
for small computer systems 

Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 

• Available in quantities of 500, 1,000, 2,000 
4,000, 6,000 

• Low Prices (500 checks only $32.50) 


profits and competitiveness among other computer kinfolk 
dealing in the same product area. 

This author does not stand alone in the legal community in 
strongly believing that fairness to a customer or fellow 
tradesman can be achieved without an alter sacrifice of legal 
protection. Moreover, it is an unquestionable assertion that 
creative tax planning both from a company standpoint and 
contracting drafting standpoint can materially enhance profit- 
ability and mitigate or reduce competitors marketing position. 

Product Liability Losses 

Wouldn’t it be a perfect world if an OEM had ready cash for 
the purchase of a huge product liability insurance policy and a 
bulging cash war chest for advertising exposure? On several 
occasions, I have been faced with the dilemma of a computer 
firm having funds for one and not the other. Where general 
liability exposure is not significant and the risk of personal 
injury nil, I recommend incorporation as a substitute for an 
insurance policy and expending the single fund for media 
visibility and customer attraction. 

The 1 978 Tax Reform Act took some of the sting out of an 
expense incurred in the investigation of, settlement, or 
opposition to a claim against a computer based on product 
liability. Product liability means responsibility for damages 
on account of physical injuries or emotional harm to individuals, 



• FAST SERVICE — It is our policy to ship 
within 6 working days following our 
receipt of your order. 

• MONEY BACK GUARANTEE — If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 


Fast Service by mail or. . .PHONE TOLL FREE 

f + 800-225-9550 

Mass, residents 1+800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


Please Ship FREE Kit To: 
Name 


CODE 460 


Company 


Street 


City, State and Zip 


Phone 


Computer make & model 
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■ Computer Forms -J 

78 Hollis Street, Groton, Mass. 01450 

A division of New England Business Service. Inc. 


Any OEM doing 
slightly more than 
an insignificant 
amount of business 
abroad should make 
a serious inquiry 
into DISC benefits. 


economic damage or loss of the product use brought about 
by a defect in a given product that is manufactured, leased or 
sold by the company only if the injury, harm, or damage occurs 
after the company has relinquished control of the product to 
the customer or placed it into the stream of commerce. 

The Act provides for a 1 0 year carryback for certain product 
liability losses. In effect, a company suffering such a loss may 
be able to obtain a refund of all its expenses concerned with 
the loss from the IRS. On the positive side, a company finding 
itself in the enviable position of having accumulating profits 
can earmark a reasonable anticipated amount for products 
liability losses without running afoul of the accumulated 
earning tax surcharge (271/2% or 371/2%) in addition to all 
other federal income taxes. 

DISC (Domestic International Sales Corp.) is an effective way 
of immediately deferring 50% of the federal income taxes on 
exported items. Categorically, any OEM doing slightly more 
than an insignificant amount of business abroad should make 
a serious inquiry into DISC benefits. DISCs are legitimate but 
paper dummy corporations whose benefits inure more to the 
small exporter than the large. A DISC combined with an FISC 
(Foreign Internation Sales Corp.) can defer more than 50% of 
the income tax payable. At today’s interest rates, a tax 
deferred long enough is never paid economically. □ 
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The Best 
Gets Better 

CP/M®, the industry standard, 
continues to expand, because your 
needs continue to expand. 
CP/M-80™ 

For cost-effective computing on 8-bit 
Z-80, 8080 and 8085-based micro- 
computers, CP/M-80 gives you the 
widest variety of mature, specialized 
software products anywhere. 

CP/M-86™ 

For jobs that require more address 
space and increased computing re- 
sources, CP/M-86 provides the soft- 


ware power you need. CP/M-86 is 
enhanced to operate with Intel’s new 
16-bit 8086 and 8088 microproces- 
sors, with all the qualities that have 
given CP/M industry-wide support. 
And there’s more to come: MP/M™, 
our multi-programming monitor, 
and CP/NET™, our network oper- 
ating system, and PL/I, now available 
for 8-bit machines, will soon be 
available for the 8086/8088 family. 
CP/M. It’s available on over 250 
types of computers. For a closer 
look, ask your dealer, your manu- 
facturer, or Digital Research. 


U.S.A. 

DIGITAL RESEARCH 

P.O. Box 579 

801 Lighthouse Avenue 

Pacific Grove, CA 93950 

408-649-3896 

TWX 910 360 5001 


FAR EAST 

MICROSOFTWARE ASSOC. 
102 Plasada 

3-16-14 Minami Aoyama 

Minato-ku 

Tokyo 107, Japan 

03-403-2120 

Telex 2426875 MSA 


EUROPE 

VECTOR INTERNATIONAL 

Research Park 
B-3030 Leuven 
Belgium 

32 (16) 20-24-96 
Telex 26202 VECTOR 
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BAKER'S 

GAME 
CQRNER 


Music Player 

In the June 1980 issue of IA I presented a program that 
plays music on the Apple II. The Atari computer can also be 
made to play music, but the process is different. In fact, the 
greater musical power of Atari Basic makes it more difficult to 
play simple tunes. The program, Music Player, uses the same 
musical notation described for the Apple. The same tunes 
described then will play without change on the Atari and the 
new tunes presented here can also be used on the Apple. 
The difference is that songs played on the Atari are one 
octave higher. 

Before describing the program, let’s review the musical 
notation we will be using. The seven notes of the C major 
scale are represented by the numbers 1 through 7. On the 
Atari, the octave beginning at middle C is default. The figure 
below shows the three octaves provided on the Atari. The 
bottom row written between the staves is the standard nota- 
tion. This is an incomplete notation. To play a tune, you have to 
see the notation drawn on the staves. Without the picture, you 
don’t know which octave to use. The top row of numbers is 
the pitch notation required on the Atari’s ‘sound’ statement. 

The ‘sound’ statement uses four numbers. The first 
number determines which of four separate voices are used. 
We will use voice zero. The second number is the tone’s 
pitch as mentioned above. The third number is the loudness 
of the tone and the fourth number is the tone’s quality. We 
are going to use a 10 for both of these numbers to represent 
a pure tone of moderate loudness. The ‘sound’ statement 
does not let you set the length of the tone. This is done by 
writing program delay loops. 

The middle row of numbers is the musical notation we will 
use (see figure). With additional symbols, this notation is 
complete. In fact, it can be used to control all four voices 


simultaneously. But for now, I will cover only enough of the 
notation to play simple tunes in one voice. Here is a summary 
of the rules for the basic notation: 

• 1 through 7 are the notes of the C major scale. 

• Use a * in front of a number to go up one octave. 

• Use a / in front of a number to go down one octave. 

• Use a - in front of a number for a flat note. 

• Use a + in front of a number for a sharp. 

• Use zeros after a number to extend a note. 

• Use a blank for a rest. 

I have provided several songs. Run the program and it will 
ask you to enter a portion of the song. Enter as much of it as 
you want and press ‘return’. It will ask for more of the song. 
Continue entering the song in this way until you are finished. 
Press ‘return’ to play the song. You can play the same song 
as much as you want, or enter a new song. 

Once you have finished playing the songs listed here, play 
your own. It is easy if you can read sheet music. If you can’t, 
find someone to help you. To convert a piece to our notation, 
find the shortest note in the music. This is often a note with a 
single flag or line connected to its shaft like this I 1 " or this 

h J 

J This type of note is called an eighth. If an eighth note is 
the shortest, then quarter notes, which are twice as long, will 
be followed by a single zero; half notes, which are four times 
as long, will be followed by three zeros; and whole notes, 
which are eight times as long, will be followed by seven zeros. 

To make a rest where there is no music playing, place a 
single blank for each portion of the rest, which is an eighth 
note long. In other words, a whole note rest, which is eight 
eighth notes long, is represented by eight blanks. Here is a 
sample translation: 


= 5060007 + 540000000 

zrzz 

If the music sounds too slow or fast, change line 230 of the 
program: DUR = 30. Use a larger number to slow the music 
down or a smaller number to speed it up. 

Lines 60 to 1 50 place the musical pitch numbers used by 
the Atari ‘sound’ verb in the ‘key’ array. ‘Key(l)’ is C an 
octave below middle C and *key(37)’ is C two octaves above 
middle C. Lines 170 to 210 are a little more complex. The 
seven entries in the ‘scale’ array contain the correct 
subscripts in the ‘key’ array for the seven notes in the C 
major scale beginning at middle C. For example, since 
‘scale(1 ) = 1 3’, then ‘key(1 3)’ is the correct pitch number for 
middle C. Thus, ‘sound 0,scale(key(1)),10,10’ would play 




The Musical Scale: First row of numbers is the note’s pitch number on the Atari ‘sound’ statement. 
The second is our song notation. 
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PUT YOUR S-100 BUS 
COMPUTER ON THE 
CLOCK. 

Read time and program 
time dependent functions 
for virtually any interval 
from 100/u.S; daily, weekly, 
monthly. ..for 100,000 days. 

That’s 273 years! 

REALTIME INTERRUPTS. 

Vectored or restart type. Pre- 
program events to take 
place at a given time. . . 
without derailing on-going 
functions of the computer. 

Time events. Call up appoint- 
ment lists daily. Pre-program 
for monthly statement call-up. 

Time and log computer use. Time 
and date transaction print-outs. 

STANDARD SOFTWARE. 

The 100,000 Day Clock is adapted to 
most BASIC’s. Calendar and clock soft- 
ware is included in the 100,000 Day Clock 
Manual. 

SIMPLE TO INTERFACE. 

Fifteen I/O ports for the time. One I/O port for 
interrupts. And, you can assign the ports to any 16 
ports on your 8080 or Z-80 computer through 
DIP switches. 


tion of the 100,000 Day Clock 
mean that your clock will stay 
up for days... even if the 
power goes down. 
FEATURES. 

• Utilizes 16 ports of 
your 8080 or Z-80 
based system 
• Read any inter- 
val from 100/u.S to 
100,000 .days 
• Time in 100/u.S incre- 
ments for up to 100,000 
days 

• Crystal controlled accu- 
racy of ±.001% 

• On-board battery backup 
• Vectored interrupt or restart 
interrupt capability at the 
change of any digit 

• Digit transition informa- 
tion insures valid inter- 
pretation of time 
AT YOUR DEALER. NOW. 

Your computer dealer can show you 
how your investment can vastly expand 
the utility of your microcomputer. Drop in for 
a demonstration. Or, return the coupon below 
for complete details. 

A COMPLETE LINE. 


BATTERY BACKUP. Mountain Computeralso offers a complete line of 

On-board battery backup and low power consump- peripheral products for many fine computers. 



Address. 
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23 Mountain Computer 

I NCOBPORATED 

300 Harvey West Blvd., Santa Cruz, CA 95060 
(408) 429-8600 TWX 910 598-4504 

100,000 days? Send me all the details. 

I’ve got a : computer. Send me information. 
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middle C, ‘sound 0,scale(key(2)),10,10’ would play the next 
note, which is D, and so on. 

The array ‘song’ will eventually contain the list of note 
pitches which make up the song to be played and the array 
‘slen’ will contain the length of each of these notes in 
multiples of the number in the variable ‘dur\ A$ is the string 
which receives the song portions as they are typed. These 
portions are connected together to form the complete song 
in ‘song$’. Building the song string is done in lines 330 to 


As each note is processed, 
it is assumed to be of the 
shortest possible length. 


390. Notice that the variable T is used to locate the next 
available character in the string ‘song$\ This is how strings 
are connected together, or concatenated, in Atari Basic. 

Lines 430 to 480 form the remainder of the main program 
loop. After the song is played, you are given the option of 
listening to it again, or changing songs. 

The subroutine which constructs and plays the song starts 
at line 1000. The variable ‘oct’ is used to contain a change in 
octave and ‘mod’ will contain a change in pitch needed to 
reflect sharps or flats. The current character in the ‘song$’ 
string is pointed to by T and the current entries in the ‘song’ 
and ‘slen’ arrays are pointed to by the variable ‘J’. 

As each note is processed, it is assumed to be of the 
shortest possible length, in the default octave, and neither 
sharp nor flat. If a or is found before the note is picked 


up, then lines 1060 and 1070 modify ‘oct’ to add or subtract 
12 half-steps on the musical scale to the note. Twelve half- 
steps form a full octave jump. If a “ + ” or “ - ” is found, the 
next note is modified with plus or minus one half-step in lines 
1080 and 1090. Adding a half-step to a note makes it sharp, 
while subtracting a half-step makes it flat. 

If a zero is found after a note, then the duration of the 
previous note is increased by the minimum note length in line 
1110. As many zeros as necessary can be used to create 
long notes. On line 1 1 40 a pitch of 0 is used to define silence 
when a space is discovered in ‘song$’. 

Once a number between 1 and 7 is found, lines 1180 to 
1260 convert the number plus any modifiers into the pitch to 
be played. On line 1 180, K is set equal to a number from 1 to 
7. Line 1 1 90 converts this number into an index to the correct 
pitch for the note in the ‘key’ array. This index is then cor- 
rected for octave and flat or sharp on line 1 200 and kept 
within legal limits on lines 1210 and 1 220. Finally, the correct 
pitch from the ‘key’ array is placed in the ‘song’. Lines 1240 
to 1260 update ‘oct’, ‘mod’, and ‘J’ for the next note. 

Once the tune is converted, lines 1 31 0 to 1 390 play it. For 
each note in the song array, the ‘sound’ statement on line 
1340 plays the correct pitch and the ‘sound’ statement on 
line 1370 turns it off. The only exceptions are rests, or silent 
portions, which are specified by a pitch of zero. In this case, 
the ‘sound’ statement on line 1340 is bypassed to leave 
everything quiet. The loop on lines 1350 and 1360 forms the 
timer for the length of each note. A three is subtracted from 
the duration to account for the time it takes to process the 
two ‘sound’ statements and the ‘if’ statement. Timings show 
this to be the right number. The fact that it equals the number 
of extra statements is a coincidence. □ 

Author’s request: I have received a request to convert Mining 
the Asteroids to the Apple II using Applesoft Basic. Before I 
convert the program, is there anyone who would like to make 




Send for 


FREE CATALOG! 


VISA 


THE PASCAL/MT£5-$250.00 


•Compiler executes under the CP M 
operating system in as little as 32 
K bytes of RAM 

• Interactive Symbolic Debugger which 
enables the programmer to examine 
variables, set a breakpoint, and trace 
procedure calls interactively at run 
time 

• Compiles at the rate of 600 lines per 
minute on a 2 MHZ 8080 

• Programs Execute up to 10 TIMES 
FASTER than popular interpretive 
Pascals 

• The code generated is 8080 object 
code which is ROMable with a mini- 
mum run time overhead of 1.5K bytes 

• Interrupt procedures allow the pro- 


grammer to write interrupt drivers for 
10 and other real time tasks in Pas- 
cal MT 

• Bit manipulations of variables may be 
performed with the built-in proce- 
dures: SETBIT, CLRBIT. TSTBIT, 
SHL. SHR. SWAP, LO. HI. 

• Assembly language subroutines may 
be called from Pascal MT 

• Business arithmetic version of Pascal 
MT is also available 

• Pascal data structures supported are: 
ENUMERATION AND SUBRANGE 
TYPES. RECORD, ARRAY, REAL. 
INTEGER, CHAR, and BOOLEAN 

• Not implemented are: SETS. GOTO, 
GET. PUT 


M-477 


BUSINESS CONTROL PROGRAMS 

[#g| FROM THE ORIGINATOR OF THE TRS-80® PROJECT 


52BO TRAIL LAKE DR. ^ 
SUITE 13 
FT. WORTH, TX. 76133 
(617) 294-2510 


CORPORATION 


CP/M @ 2 

• Enhanced Upward Compatible 
File System 

• Powerful New Random Access 
Capabilities 

FMG Corporation now offers the 
CP M 2.2 for the TRS-80 Model II. 
From minidisks, floppy disks, all 
the way to high-capacity hard 
disks, the flexibility of CP/M 2.2 
makes it a truly universal operat- 
ing system. The package includes 
ah 8" system disk, editor, assem- 
bler and debugger for the TRS-80 
Model II. 

AS LOW AS $200.00 


BUSINESS 

• General Ledger 

• Payroll 

• Accounts Payable 

• Accounts Receivable 

These business systems are de- 
signed with the business manager 
in mind! Totally screen oriented, 
they give complete user prompting 
as each entry is required. Major 
changes in your current book- 
keeping method are not neces- 
sary to make these programs work 
for you. 

AS LOW AS $250.00 


CP/M is a registered trademark of Digital Research Corp. TRS80 is a registered trademark of Radio Shack 
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the conversion and send me the results? I’d love to present 
another conversion from a reader. This would require a major 
change in game design, but Tm sure there is someone out 
there who would like the challenge! 


Listing 1 

:s REM MUSIC PLAYER 
20 REM 
20 REM 

<+0 REM INITIALIZE NOTEE 
50 REM 

£0 DIM KEY ( 27 >,H*il) 

70 FOR 1 = 1 TO 37 
=0 READ N s KEY ( I ) =N 
?0 NEXT I 

1 00 DATA 243 , 230 j 217? 204 ,193*1=2 
110 DATA 172, 162, 153, 144, 13£>, 12= 

120 DATA 121 , 114, 100, 102, 9t, 91 
130 DATA 35,31,76,72,65,64,60,57 
140 DATA 53,50,47,45,42,40,37,35 
150 DATA 33,31,29 
160 REM 

170 DIM SCALE (7; 

150 FOR 1=1 TO 7 
190 READ N*SQALE\ I )“l\ : 

200 NEXT I 

210 DATA 13, 15, 17, 15,20,22,24 
220 REM 
220 DUR=30 
240 REM 

270 DIM =0N6 (300), ELEN (300) 

230 REM 
290 REM 

300 REM CREATE THE EONG 
310 REM 

320 DIM SONG* (300) , A* ( 100) 

330 1=1 

340 PRINT “ENTER EONG PORT I ON c 
350 INPUT A* 

360 IF A*= :is THEN 430 
370 SONG* ( I > =A* 

350 1=1 -lEN ( A* ) 

390 GOTO 350 
400 REM 

410 REM GO PLAY SONG 
420 REM 

430 GOSUB 1000 

<+40 PRINT :: PLAY IT AGAIN (Y,N)“ 

450 INPUT A* 

<+60 IF A*=" Y ,s THEN 430 
470 IF A*= :i N !! THEN 330 
<+50 GOTO 440 
960 REM 
970 REM 

990 REM CONVERT SONG 
990 REM 
1000 OCT=0 
1010 MOD=0 
1020 J=1 

1030 FOR 1=1 TO LEN (EONG*) 

1040 SLEN ( I ; =DUR 
1050 H*=50NG*(I,i> 

1060 IF H*=“ /“ THEN 0CT=0CT-12 
1070 IF H*=" •#* THEN 0C7=0C7-12 
1930 IF H*= !l +' : THEN MOD=MOD+i 
1090 IF H*= i! - " “HEN MOD-MOD- 1 
1100 IF H*O :, 0 U THEN 1130 
1110 ELEN ( J-i ) =SLEN ( J-l ) -DUR 
1120 GOTO 1270 
1130 IF H*<>“ " THEN 1160 
1140 SONG ( J ) =0 
1150 GOTO 1240 

1160 IF (ASC(H*)>AEC( "S* ) >*( A5C(H*> <ASC( "S e ) ) THEN 1150 
1170 GOTO 1270 
1160 K=VAL ( H* ) 

1190 K=SCALE ( K ) 

1200 K=K>OCT+MOD 
1210 IF K/ 37 THEN K=37 
1220 IF K< 1 THEN K=1 
1230 SONG (J) -KEY (K> 

1240 J-Jfl 
1250 MOD=0 
1260 OCT=0 
1270 NEXT I 
1260 REM 

1290 REM PLAY THE TUNE 

1300 REM 

1310 J=J-1 

1320 FOR 1=1 TO J 

1330 IF SONG ( I ) =0 THEN 1350 

1 340 SOUND 0 , SONG ( I ) , 1 0 , 1 0 

1350 FOR K=1 TO SLEN ( I > -2 

1360 NEXT ft 

1370 SOUND 0,0, 0,0 

1360 NEXT I 

1390 RETURN 


TERMINALS FROM TRANSNET 


PURCHASE PLAN *12-24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 


PURCHASE 

PRICE 


PER MONTH 
, 24M0S. 36MOS 


DEC 


TEXAS 

INSTRUMENTS 


CENTRONICS 


DATAMEDIA 


LEAR SIEGLER 


HAZELTINE 


HEWLETT PACKARD 


LA36 DECwriter II 

SI, 695 

$162 

S 90 

S 61 

LA34 DECwrlter IV 

1,095 

105 

58 

40 

LA34 DECwriter IV Forms Ctrl. . . 

1,295 

124 

68 

46 

LAI 20 DECwriter III KSR 

2,495 

239 

140 

90 

LA120 DECwriter III R0 

2,295 

220 

122 

83 

VT100 CRT DECscope 

1,895 

182 

102 

69 

VT132 CRT DECscope 

2,295 

220 

122 

83 

TI745 Portable Terminal 

1,595 

153 

85 

58 

TI765 Bubble Memory Terminal 

2,595 

249 

138 

93 

TI783 Portable KSR. 120 CPS.. 

. 1,745 

167 

93 

63 

TI785 Portable KSR. 120 CPS.. 

. 2,395 

230 

128 

86 

TI787 Portable KSR. 120 CPS.. 

. 2,845 

273 

152 

102 

TI810R0 Printer 

. 1,895 

182 

102 

69 

TI820 KSR Printer 

. 2,195 

211 

117 

80 

730 Desk Top Printer 

715 

69 

39 

26 

737 W P DeskTop Printer 

895 

86 

48 

32 

704 RS232-C Printer 

. 1,795 

172 

96 

65 

6081 High Speed Band Printer . 

. 5,495 

527 

293 

198 

DT80/1 CRT Terminal 

. 1,795 

172 

96 

65 

DT80 1L 15 Screen CRT 

. 2,295 

220 

122 

83 

DT80/5APL CRT 

. 2.095 

200 

112 

75 

DT80/5L APL 15" CRT 

. 2,595 

249 

138 

94 

ADM3A CRT Terminal 

875 

84 

47 

32 

ADM31 CRT Terminal 

. 1,450 

139 

78 

53 

ADM42 CRT Terminal 

. 2,195 

211 

117 

79 

1420 CRT Terminal 

945 

91 

51 

34 

1500 CRT Terminal 

. 1,095 

105 

58 

40 

1552 CRT Terminal 

. 1,295 

125 

70 

48 

Letter Quality KSR, 55 CPS ... . 

. 3,395 

326 

181 

123 

Letter Quality RO, 55 CPS — 

. 2,895 

278 

154 

104 

2621 A CRT Terminal 

. 1,495 

144 

80 

54 

2621 P CRT Terminal 

. 2,650 

255 

142 

96 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 


ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER • RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 


OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 


R 


TrJnsNet CORPORATION 

1945 ROUTE 22 • UNION, N.J. 07083 • (201) 688-7800 

TWX 710-985-5485 


CIRCLE INQUIRY NO. 78 


There’s 

SAVED 


We're Phoenix Performance Systems, Inc. We designed 
the CADO C.A.T.* self-teaching computer tutorial system. 

We'll help you SAVE money by designing; 

1. USER DEMONSTRATED SALES AIDS... 
reducing your SALES COSTS! 

2. SELF-INSTRUCTIONAL COMPUTER TUTOR- 
IALS... reducing your INSTALLATION COSTS! 

3. "FRIENDLY " DOCUMENTATION. ..reducing 
your SUPPORT COSTS! 


Money to be 

HERE! 



If you want to learn more about how Phoenix can help 
you SAVE money, MAI L THIS COUPON NOW! 

PHOENIX PERFORMANCE SYSTEMS, INC. 

372 St. Peter St. Suite 202 

St. Paul, Minnesota 55102 (612)227-7291 

We took the mystery out of the CADO C.A.T.* We 
can do the same for your products. 

Name 

Title 

Company 

Address 

City 

State Zip 

* Registered trademark of CADO SYSTEMS CORP. 
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Measure, Control, 
Document. . . 

Computer Systems and Peripherals designed to coordinate 
with the Apple Computers that let you measure, monitor, 
regulate, control and document with laboratory precision, 
at affordable cost. 



AH3 Analog Input System (A/D,12bits) 

Measure voltages with 0.024% precision 
Monitor 16 separate inputs under program 
control 

Choose from 8 voltage ranges under program 
control; lOOmV to 10V 
Make a reading in 20 microseconds 



AI02 Analog Input System (A/D,8blts) 

Measure voltages with 0.4% precision 
Monitor 16 separate inputs under program 
control 

Match most sensors with a standard 5 volt 
range 

Signal Conditioning System SC14 available 



A003 Analog Output System (D/A,8blts) 

Control voltage levels from a simple program 
Standard 10V range, other ranges available 
Up to 8 channels, each with its own memory 


= '| DI09 Digital Interface 

j| ,r 5pri Monitor or control 32 circuits in any 
Itr combination 

Measure time intervals a count pulses 
BU Lf Plug into BCD' parallel, a switch closure 
B!rP instrument outputs 



UM6 Isolated Power Interface 

Control 110VAC circuits from a program 
Operate DC relays a solenoids 
Receive logic pulses in noisy environments 
Avoid interference and grounding problems 
in large systems 

Start with one circuit - expand to dozens 



PR12 Intelligent Printer System 

Clear, readable printing on standard paper 
Intermix graphics and text of three sizes 
A true printing system including 
intelligent interface, and a complete 
manual. 



PL12 Intelligent Plotter System 

Produce detailed pen drawings from a 
program 

8 x 10 Plotting surface with .005" resolution 

Automatically plot from Basic arrays and 
strings 

A true plotting system including 
intelligent interface and complete manual. 


Interactive Structures has been producing laboratory systems 
and interfaces fa Apple Computer since 1977. Our technology is in 
use in thousands of applications - from our own Spacelab 
instrumentation system to automobile engine research and 
woodstove analysis. 

Contact us fa the details on affadable labaatory computing. 

Interactive Structures, Inc. 

P.O. Box 404 
Bala Cynwyd, PA 19004 
215-667-1713 



Listing 2 


Listing 2: Stars and Stripes Forever 

500050 4330+23 

•+•*2*3*300000 

300000+2330+23 

+*2*3*30+*2*3 

50354000200220 

*4*3*27*2000 

+1220+12400000 

*10*10*107*1 

3235006060200000 

-*30*2* 1 *80000 

*50*50*4*3*30 

*1 *2*3*5 *1*2*3 


*556*3*2000* 1 

Listing 3: Go Tell It On the Mountain 

600065421000 

*1060*10*100 

400055055040 

*2*1060004050 

654021006000 

504050600000 

6542100040-70 

*1060*10*100 

66005450400000 

*2*1060004050 


504020 1 0000000 

Listing 4: The House of 

the Rising Son 

602000324000 

*200020440060 

5+56000432000 

666043200060 

60*200060*1000 

600060/6000 

656000000000*20 

4320000000 

Listing 5: Shenandoah 


/501 11002346 

5321000020 

50000*1070 

30000136 

600005653 

5000011230000 

5000050666003 

1210000 

Listing 6: Michael? Row 

The Boat Ashore 

10305003560 

35605000030 

500003050 

5060000000 

600000005000 

50003050500 

30505003430 

343020000 

200001020 

1020300000 

300000020 

201000 

10001030500 
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I started 

by selling programs, 
and a year later 
they said I was 
“the standard 
of the industry.” 

Now I’m selling 
the whole computer. 


I'm Irwin Taranto, the one who changed the 
TRS-80* into a serious business computer. 

Thousands of businesses tried my 
programs in the last year and a half, and 
sometimes it seems like every one of them has 
called me on the phone. With every call, I get 
another idea. I polish, alter, upgrade and 
correct these programs constantly. 

By now I know how they work best, and 
exactly what they need in the way of 
peripherals. It’s only logical that I should sell 
the whole computer system, not just the 
program diskettes. 

So if you look at the computer in the picture, 
you’ll see it says "Taranto” on it, not “TRS-80." 
The keyboard and CRT unit are a Tandy II* 
(that’s what the manufacturer calls TRS-80 


Model II when it’s not sold through the Radio 
Shack). If it fits your needs better, though, we’ll 
get the disk drive or the line printer some- 
where else. 

When you buy one of these Taranto 
computers, you get some serious advantages. 
Some serious advantages. 

You get hardware that’s absolutely tailored 
to my programs. This means you’ll be able to 
use every bit of the capability that’s built into 
these systems. 

You get my backup, down the line. And the 
manufacturer’s repair and service guarantee 
on all the hardware. If something goes wrong, 
we tell you how to fix it over the phone. If the 
problem’s tough enough, I get on the phone 
myself. If we find out it's a hardware problem, 
any Radio Shack Service Center will fix it under 
Tandy’s guarantee, even though it says 
"Taranto” on the machine. 

In a lot of cases, we can help you set it up, 
too. I'm putting a group of authorized dealers 
together. Before long, they’ll be all over the 
country, able to bring the equipment and pro- 
grams right to your business. They’ll spend a 
day or so with you helping you shake it down. 
It’ll cost a little more, but it’s good insurance. 
The programs. 

When you buy a Taranto computer, you’re 
also buying these systems — any or all — each 
custom-tailored to your own needs, all inter- 
acting with each other, all integrated with 
the General Ledger. 

General Ledger/Cash Journal 

Accounts Payable/Purchase Order 

Open Items Accounts Receivable/Invoicing 

Balance Forward Accounts Receivable (new) 

Payroll/Job Costing 

Inventory Control (new) 

Of course, if you already own a TRS-80 (any 
model), all our programs are available without 
the hardware. 

Put it all together, and you have a truly 
serious, truly supported computer, software 
and hardware included— for as little as $8000. 

I think they just might decide I’ve moved that 
“standard of the industry” up a notch or two. 

Taranto 

& ASSOCIATES, INC. 

The Total System Store. 

121 Paul Drive, San Rafael CA 94903. 

Outside California, phone toll free (800) 227-2868. 

In California (415) 472-2670. 

Authorized dealers throughout America. 


•Trademarks of the Tandy Corporation 
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More on Multi-Tasking Basic 

Since the concept of multi-tasking is relatively new to pro- 
grammers weaned on more straightforward programming, 
most of us are beginners when it comes to multi-tasking. 

Look at the quite simple non-tasking program shown in 
figure la. It consists of statements numbered 10 to 270 with 
intermediate statements, which have no impact on the point I 
will be making, left out. Notice that we have a main program 
beginning at line 10 and a subroutine that extends from line 
200 to 270. This subroutine is “called” from line 30 of the 
main program. 

Figure 1b shows what happens as the program is executed, 
depicted as a series of arrows. We start at line 1 0 and “flow” 
through (and execute) lines 10,20,30 in sequence. At line 30 
we encounter a ‘gosub’ statement that directs the flow to line 
200 where it then proceeds through lines 210, 220, etc., 
eventually encountering ‘return’ at line 270. At this point the 
computer “recalls” where the subroutine was called from and 
directs the flow of control back to line 40, and so on. 

What we actually have, then, is one long sequence of state- 
ments “connected” by the flow of control, and we could 
“stretch out” this flow into one straight sequence of state- 
ments (figure 1c). Indeed, this is how the computer sees the 
program, one statement after another, one statement at a time. 

Now let’s consider a multi-tasking program (figure 2a). We 
have a main program and several tasks and subroutines. 


10 X=3*Y ' 


20 P-TZ X 


30 GOSUB 200 

► Main Program 

40 IF X=9 THEN Y=ZR 


50 INPUT X,N ; 


= etc. 

^ Rest of the main program 

200 LN = RFW*9 


210 PRINT "RR"; RR 

> Subroutine 

~ etc. 


270 RETURN 


Figure la. A simple non-tasking program 


While in simple sequential programs we make a distinction 
between the main program and the various subroutines it 
calls; in a multi-tasking program, we consider the main pro- 
gram to consist also of all subroutines. 

In figure 2b, we see what the flow of control looks like as 
the program is executed. It flows nicely through lines 70 and 
80, but look what happens as we leave line 80; the flow 
breaks apart and goes off in three different directions; one 
part going sequentially to line 90, one part going to line 500, 
and another part to line 750. This does not indicate some 
form of branching, but that the flow of control goes in all three 
directions at the same time. 

After line 80 is executed, the computer will execute line 90 
and line 500 and line 750. The computer will be executing 
three separate tasks. The main task (task 0) continues on with 
line 90 and beyond; task number 1 continues on with line 500 
and beyond; and task 2 proceeds from line 750 and beyond. 

Let’s stretch out this flow of control (figure 2c). It looks 
quite a bit different from the simple sequences of figure 1c. 
After line 80, the flow splits apart. This flow of control pro- 
ceeds in time, which increases as we move from the top of 
the figure downward. If we draw a horizontal line through our 
figure at any point, we will intersect the flow of control and 
can determine what is being performed by the computer at 
that point in time. 

Suppose, for example, we draw a line near the top of the 
figure. We might intersect statement number 70 and we could 







Main Program 


J 


V Subroutine 


J 


fig 1b 


Figure 1b. The flow of control through a simple 
non-tasking program 


see that the computer is performing the assignment state- 
ment QL = 97.3/F. But if we draw the line near the center of 
the figure, it might intersect statements 510, 100, and 760, 
indicating that all three are being processed by the computer 
at that point in time. 

Notice something else which may at first seem peculiar; 
the flow of control that split after line 30 never comes back 
together. The thought of a programming structure that goes 
off by itself and never comes back again is certain to send 
shivers down the spine of any died-in-the-wool structured 
programmer. But consider: this is not a flowchart. We are not 
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The Working 
General Ledger/ 
Accounts Receivable, 

Accounts Payable* 


J 8 e 1 

t D 1 : 

3 t r 

lout 

1 C A 

' H 

K G 

REM 

5S AM0UM 

TS REQUIRED A3 

OF 07/02 

•III DOR V 

OUCHEfi IN' 

VOICE 

INVOICE 

JMBER NUMBER Hu* 

33ER 

DATE 

J0206 

01563 

1 255 • 

03/16/7 


TOTAL DUi 

• A3 

Or 04/10/ 



r 

DATE "1 



( 

6/30/79 

) 



f CUST NO. \ 




A 00 1 5 

R YOOR RECORDS 


l ) 

.ANATION 

AMOUNT 

hinners 



556.25 

s, nails 


1 , 5 . 2? 





ttlng 


1 5 . 000 . 25 




100.00 

itcn 





PAY 

A MulJNT 


542. 


DISCOUNT 

AMOUNT 


0A7E 06/30/79 


GROSS 

AMOUNT 


564.21 HELD 


32 Dunsmuir 
Rockridge, Ca 
44027 


C DATE 3 (' COST NO~) 

6/30/79~ A 001-. j 


1,256.25 HELD 
1,820.46 


2*526.60 HELP 
1 , 000 . OC 
100.00 


PlEASE RETURN 
THIS PORTION WITH YOOR PAYMENT 


2, COO. 00 HELD 


'iNVOtCE NO 

01555 

01566 

amount 4 

O.OGI 
1 , 225.22 

1.00* 
'4 4,70.: 

* » 2,651 

■ °]583 

9, 655. 23 1 
1 4 . 000 . ?5 
IGO.DOI 

| 15,30 


date 06/30/79 

PAY THE AMOUNT Of 

EXACTLY POOR THOUSAND FIVE HUNDRED ELEVEN DOLLARS AND 25 CENTS 


TO THE ORDER OF 


Technical Printing Inc. 
Alicia Harvey 
4221 Alsnce L an© 

San Leandro CA 



-INDGP 

JMflER 


10134 

10179 


VOUCHER INVOICE 
NUMBER NUMBER 


INVOICE 

DATE 


02223 01770 06/10/79 

TOTAL DOE AS OF 06/20/79 


02229 00028 OF/30/79 

02230 OOpGO 06/30/79 


TOTAL DDE AS OF C6/30/79 


PAY 

AMOUNT 


3 , 381.00 

,050.09 


01882 06/02/79 

PAY TOTAL: 


1,500.00 

0.00 


53,550.09 


, 6! 5 • • 

70 , 206 . 3 3 


DISCOUNT 

AMOUNT 


0.00 

0.00 


0. 00 
GROSS TOTAL: 


PAGE 2 
DATE 06/30/79 


GROSS 

AMOUNT 


3,450.00 

52,933.76 


1,600.00 

0.00 


16,655.24 

71,089.00 


AUTHORIZED SIGNATURE 


Three proven, refined software packages that 
work independently or together to simplify your 
accounting procedures, produce statements 
more quickly, and track information better. 

When you computerize these important 
functions, you naturally look for features you 
can use. 

And, feature for feature, you won’t find more 
extensive solutions running on microcomputers 
than these three systems. 

But there’s a single feature essential to the 
successful business system. Reliability. SSG 
accounting is reliable. For example, the systems 
will not let your operator or files get out of 
balance. Ever. 

Extensive error-checking and file back-up 
procedures built into the software reduce errors, 
and protect your valuable time and 
data. 

Enter your transaction once, 
and file it. Thorough audit trails 
ensure data integrity from source 
document to financial statement, 
as the computer quickly and 
accurately finishes your book- 
keeping job. 

mrm — — This reliability is guaranteed, 

because the software system you 
use is the same as the master copy at SSG. Your 
software is maintained and u pdated by a leading 
microcomputer software vendor. 

Would you like more details and specifics on 
how these three software systems can put a 
microcomputer to work for your business? 

Write or call SSG 
today. We’ll send a com- 
plete System Summary 
(including sample 
reports), and the address 
of your nearest dealers. 

There are over 150 
nationwide. 


CHECK NUMBER 


TOTAL AMOUNT 

$4,511.25 



G.L., A/R. and A/P are all part of o full line of working software solutions from Structured Systems 
Group, oil ready to run on any CP/ M* microcomputer system CP/M is o registered trademark of 
Digital Research. 


Structured Systems Group 

5204 Claremont. Oakland, California 94618 (415) 547-1567 
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For CP/M 

Powerful subset of ANSI-74 
Why wait? 

All the elegant simplicity 
of COBOL is now affordable! 


N DISKE 
MA 
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DISKETTE ^ W 

MANUAL 




95 




REQUIRES only 16K RAM. 
Available on r CP/M 
standard single density or 
5V4* diskettes for North 
Star, TRS-80 Mod I and 
Superbrain. Other formats 
too! Manual alone $24.95. 

<§> Ellis Computing 

^ 600-41 .tAv.nu. 

Sait Francisco, CA 94121 
U.S.A. 


These powerful, easy to use 

COBOL APPLICATION PACKAGES 

are also available: 

1. BUDGET PLAN REPORT 
GENERATOR 

Fantastic time saver and planning 
aid for beginning or established 
businesses. 

2. PERSONAL FINANCIAL 
REPORTING 

Eye-opening insights of personal 
spending. 

3. LABELS for mailing lists. 

4. PRECOBOL (a preprocessor). 

ALL 4 in ons BOOK! 

73 pages with complete COBOL 
source code listings and super 
documentation. 


$ 24 


95 


WE WELCOME C.O.D.’a 


( 415 ) 751-1522 


In CA add tax. CP/M trade mark of Digital Research. TRS-BO trade mark of Tandy Corp. 
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invoking subroutines that must return to whence they came. 
We are, rather, setting up additional tasks for the computer to 
perform; tasks that run their merry way, possibly entirely in- 
dependent of anything else that the computer is doing. When 
a task is finished, it simply stops. It has nowhere to logically 
return so the flow lines in the figure simply stop when the task 
is done. When all flow lines end, the program is finished. 

Why, you might ask, would one want the computer to do 
more than one thing at a time? We don’t need it, since we 
have been doing without it for some time. But suppose we 
want to write a program that simulates the flying of a plane. 
We need routines to keep track of our positions, to push 
buttons and move joysticks, to update dial displays and in- 
dicators, to keep track of fuel consumption, fire weapons, etc. 


Represents the 



Figure 1c. The flow of control through a simple 
non-tasking program 
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A SOFTWARE PACKAGE YOU CANNOT AFFORD TO PASS UP 


APPLE • TRS-80* LEVEL II (CASSETTE/DISK OR CP/M) • 8" CP/M** (S/D DENSITY) 


WORD TYPE 


A SOPHISTICATED BUT SIMPLE TO USE WORD PROCESSOR. SOME FEATURES 
ARE JUSTIFICATION, NEWSPAPER FORMAT, TEXT EDITING, AUTO-CENTERING, ETC. 

PLUS • 100 ADDITIONAL SERIOUS PROGRAMS 


BUSINESS 


1 . 

Check Book 

2. 

Accounts Receivable 

3. 

Accounts Payable 

4. 

Messages 

5. 

Label 

6. 

Mailing List 

7. 

Re-order 

8. 

Long Distance 

9. 

Inventory 

10. 

Quarter Report 

11. 

Daily Reports 

12. 

Invoice 

13. 

Overhead 

HOME APPLICATIONS 

1 . 

Kitchen 

2. 

Telephone 

3. 

Tinner 

4. 

Inventory 

5. 

Alarm 

6. 

Insu ranee 

7. 

Payable 

8. 

Left Over 

9. 

Check Book 

10. 

1 nterest 

11. 

Real Estate 

12 . 

Recipe 

13. 

Efficiency 

UTILITY PROGRAMS 

1 . 

Memory Check 

2. 

Memory Dump 

3. 

Debug 

4. 

Communicate 

5. 

System Check 

6. 

Disable 

7. 

Conversion 

8. 

Move 


•TRS 80 A Trademark 
of Tandy Corporation 


SCIENTIFIC 


1 . 

Mean Calculations 

2. 

Electrical Cost 

3. 

Energy Efficiency 

4. 

Home Efficiency 

5. 

Solar Efficiency 

6. 

Curve Tables 

7. 

Alphabetic 

8. 

Logarithms 

9. 

Statistical Analysis 

10 . 

Measures 

11. 

Weights 

12. 

Circumference Points 

13. 

Quadratic Equations 

14. 

Straight Line 

15. 

Conversions 1 

16. 

Conversions II 

17. 

Conversions III 

18. 

Conversions IV 

19. 

Weather Forecasting 

20. 

Hydraulic Calculations 

21. 

Booster Calculations 

22. 

Graphs 

23. 

Forms 

GAMES FOR ALL 

1 . 

Slot 

2. 

Hold-Um 

3. 

Twenty One 

4. 

Chase It 

5. 

OOPS 

6. 

Wheel of Fortune 

7. 

Craps 

8. 

Sparkle 

9. 

Keno 


ALL FOR . . . $109.95 

Master Charge — Visa 
C.O.D. — Checks Accepted 
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EDUCATIONAL 


1 . 

Digital Electronics 

2. 

Integrated Circuits 

3. 

Metric 

4. 

Flashcards 

5. 

Flashcards 1 1 

6. 

States and Capitals 

7. 

Math 1 (Children) 

8. 

Math II (Children) 

9. 

Vocabulary 

10. 

Digital II 

11. 

Color Code Conversion 

12. 

Homework 1 

13. 

Biorhythm 

AMATEUR RADIO 

1 . 

Quad Antenna Design 

2. 

Beam Antenna Design 

3. 

L-Pad Design 

4. 

Pi-Network 

5. 

Attenuator Design 

6. 

Resistance 

7. 

Capacitance 

8. 

Coil Winding Calculations 

9. 

Dipole Antenna Design 

10. 

Resonance Frequency 

11. 

DB-Loss 

12. 

Gain Calculations 

13. 

Frequency Calculations 

ELECTRONICS 

1 . 

Ohms Law 

2. 

OP-Amp Design 

3. 

Circuit Analysis 

4. 

Circuit Analysis II 

5. 

Hex-Decimal Conversion 

6. 

Inductance Calculation 

7. 

Trans Formula 

8. 

Voltage Divider 
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of Digital Research 
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EVERY MONTH 

BUY, SELL OR TRADE ALL TYPES OF COMPUTER 
EQUIPMENT AND SOFTWARE (pre-owned and 
new) among 20,000 readers nationwide. 
FEATURES: 

• Low classified ad rates - 10$ a word 

• Hundreds of ads from individuals 

• Categorized ads so you can find them instantly 

• Large (11 by 14”) easy to read pages 

Subscribe now for $10 and receive 13 issues/year 
(one FREE plus 12 regular issues). After receiving 
your first issue if you’re not completely satisfied 
you may have a 100% refund and you still keep the 
first issue free. Bank cards accepted. 

BONUS: If you have something to advertise ( pre- 
owned or software) send in a classified ad with your 
subscription and we'll run it FREE. 

O The Nationwide Marketplace for Computer Equipment 

m camPUTER shopper 

^ P.O. BOX FI 7 • TITUSVILLE, FL 32780 • 305-269-321 1 
MasterCard & VISA subscriptions only, call TOLL FREE 1-800-528-6050 El. 184. 
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Prepare Income Taxes 
— Yours, Too! 

On Your Microcomputer 
40 INCOME TAX 

PROGRAMS 


Each of these actions go on concurrently and independent 
of each other. Yet when we try to model them, we must pro- 
cess them sequentially: the dial display is updated and then 
the joystick is processed and then our position is updated. 

We may, due to so many years of writing sequential pro- 
grams, begin to think that it’s the best or the only way to write. 

We will provide the multi-tasking capability by adding a set 
of new statements and functions to Basic. I introduced the 
‘initiate’ statement as the means by which a task is started. It 
now seems more reasonable to use ‘activate’ since that more 
closely implies that something else is allowed to proceed on 
its own; ‘initiate’ implies that it only starts or that variables are 
merely initialized. 

ACTIVATE task specification { .task specification } 

where each task specification has the form: 

line number [AS TASK task number] [PASSING value list] 

The braces indicate that the section may be repeated zero 
or more times. Anything enclosed in brackets is optional, i.e., 
it may appear zero or one time. The words or phrases in 
capitals are keywords and must appear as is. Lower case in- 
dicates a programmer-supplied item (variable, expression, 
etc.). Any phrase or word not enclosed in brackets is required. 
For the ‘activate’ format, there must be one or more 

task specification; each task specification consists of a 

line number optionally followed by an AS TASK 

task number section and optionally followed by a PASSING 

value list section. Either the ‘as task’ or ‘passing’ section 

may be left out but if they both appear, they must be in the 

specified order. The value list in the ‘passing’ section has 

the form: 

numeric expression {.numeric expression } 

which means it consists of one or more numeric expressions. 

The simplest form of ‘activate’ is one that only specifies 
a line number. This indicates that a separate task begins at 
the specified line in the program and it activates that task. 
For example: 

80 ACTIVATE 500 

would indicate that some task begins at line 500. When that 
statement at line 80 is executed, the task beginning at line 
500 would start to execute. After line 80 is executed, two 
tasks are running: the one that line 80 is part of and the one 
that begins at line 500. So the next statements to be executed 
would be statements 90 (presuming that 90 followed 80) and 
510 (presuming that 510 followed 500). 

The second ‘activate’ specifies a task number, such as: 

230 ACTIVATE 1200 AS TASK 9 


Most “tax preparers” charge $35 to $50 per hour — and up! 
Interesting seasonal spare-time work. Your computer figures 
taxes easily, and with printer, types them too. Our 130 -page 
book guides you in programming income tax forms. 

Do your own taxes, Do them for others, too. Here are more than 
40 income tax, easy to follow programs, with variables. 

One chapter discusses depreciation of microcomputers used 
for profit. Another gives programming tips for newcomers. 
There are programs that “look up” taxes from the “tax tables” 
and the “tax schedules”. Others for earned income credit, in- 
stallment sales, rental statements and many others — 40 plus 
in all. 

Written in TRS-80 MOD. 1 basic (T. M. Reg. — Tandy Corp.) 
with command listings so other brand users can convert to their 
computer system. 

Book* — “40 Income Tax Programs” — $16.95 ppd. 

Available at many computer stores. Mo. res. add 5% sales tax. 

GOOTH SOFTWARE 

Dept. 2 931 So. Bemiston, St. Louis, Mo. 63105 
Master Charge, Visa, Check or Money Order. 

*This book may be tax deductible if it assists you in 
your taxes, or in tax work for profit. 
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which activates the task beginning at line 1 200 and gives it a 
task number of 9. This allows us, later on in the program, to 
reference the task by number. 

Another form of ‘activate’ is given by the example: 

105 ACTIVATE 300 AS TASK 2 PASSING V1,97,RT% 

which indicates that the task to be activated begins at line 
300, is to be referred to as task number 2, and is to have 
three values passed to it. 

What, you ask, do we mean by passing values to a task? If 
you are familiar with languages like Fortran, which allow 
parameters to be passed to a subroutine, you can understand 
the concept as one in which parameters may be passed to the 
task but not back from a task. 

If, on the other hand, your only exposure is with Basic, you 
are probably confused. A simple example is a subroutine that 
uses the values in the variables X and Y to plot a point on the 
display screen of your terminal. We might set up the values 
and call the subroutine as follows: 

50 LET X = 3 * B 7 

60 LET Y = 4 + COS(73.9) 

70 GOSUB 500 

However, we might run into problems if the subroutine at 
line 500 were to modify the values of X and Y but the state- 
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tions and the main task would be free to use X and Y or what- 
ever other variables it needs and not have to worry about the 
new task modifying variables that it (the main task) is using. 

I consider this feature of passing values so handy that I’ll 
even extend it to the ‘gosub’ statement as follows: 

GOSUB line number [PASSING value list] 

(Of course, the first statement of the referenced subroutine 
must be a ‘receive’ statement.) 

What we did when we passed values into AX and AY, which 
are variables used only within the task, was to effectively 
define local variables. In actual practice, every variable in a 
Basic program is global, meaning that it can be used by any 
part of the program, even within subroutines. The local-ness 
of variables AX and AY, however, really exists only in the pro- 
grammer’s mind; they could still be used in any other part of 
the program, including within other tasks. While there will be 
many cases where we will want to have access to the same 
variable from many different tasks, there will also be places 
where we want to ensure that a variable used in, say, task 3 
cannot be used by task 7. 

You may recall that there are three general types of 
variables in Basic: real variables, string variables, and integer 
variables. Real variables are indicated simply by their name 
and may have real values (in the arithmetic sense). String 
variables are indicated by a dollar sign at the end of their 
name (AQ$) and have “values” that are strings of alphabetic 
(and sometimes graphic) characters. Integer variables have a 
percent sign at the end of their name (D%) and can only have 
integer values. 

Furthermore, variables may be either scalar (having a single 
value) or arrays (having a set of values). Variables, then, have 


ments following line 70 expect to use the original values of X 
and Y. Furthermore, if the plotting procedure starting at line 
500 were a task which we activated at line 70 (instead of a 
subroutine call), the rest of the program after line 70 might be 
modifying or referencing the values of X and Y at the same 
time that the activated task was modifying them. 

There are several ways around this problem but one of the 
most elegant is by explicit passing of values, that is, by using 
the ‘passing’ portion of the task activation statement. Instead 
of the three statements given above (and assuming we are 
activating a task instead of invoking a subroutine) we have: 
50 LET X = 3 * B7 
60 LET Y = 4 + COS(73.9) 

70 ACTIVATE 500 AS TASK 3 PASSING X,Y 

Or, if we don’t really require the values to be in X and Y within 
the main program, we could simply have: 

50 ACTIVATE 500 AS TASK 3 PASSING 3*B7,4 + COS(73.9) 

In either case the values would be passed to the task. 

It should be obvious that the task itself must have some 
way of receiving those values. That capability is provided by 
the ‘receive’ statement: 

RECEIVE VALUES INTO variable name {.variable name} 

To understand how this works, let’s perform ‘activate’ at 
line 50, above, and that we have the following as the first 
statement of the task: 

500 RECEIVE VALUES INTO AX, AY 

When the activate statement is executed, it evaluates 
3*B7 and passes the resultant value into the variable AX; the 
value of 4 + COS(73.9) is determined and passed into AY; 
finally, the task beginning at line 500 (the first statement of 
which has already been processed) is activated and the com- 
puter proceeds to execute the rest of the main task (following 
line 50) as well as the newly activated task (following line 
500). This would use the variables AX and AY in its computa- 
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Figure 2b. The flow of control through a multi- 
task program 


70 QL=97.3/F 


80 ACTIVATE 500 AS 1,750 AS 2 


90 PRINT "HELLO" 


100 INPUT Q,LT 

y Main Program (Task 0) 

~ more of main program 


230 GOSUB 5000 


~ remainder of main program > 
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500 Z=93+SIN(n) 


~ rest of task 
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630 TERMINATE 



l Other Tasks 
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Figure 2a. A multi-task program 
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Sleek Quiet . . . .Reliable 
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ECT Building Blocks 

for Microcomputer 
Systems, Dedicated 
Controllers and 
Test Equipment 


R 2 l/0 
S-100 ROM, 

RAM & I/O 
BOARD 

ECT’s R 2 l/0 is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UART’s), 1 Parallel I/O Port, 4 Status Ports, 

2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. A 

$295.00 a 


Specializing in Quality Microcomputer Hardware 
Industrial • Educational • Small Business • Personal 
H I ^rd Cages, Power Supplies, Mainframes, CPU’s, 
Ell | Memory, 1/0, OEM Variations 

ELECTRON!! CONTROL TECHNOLOGY 

763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 



two characteristics that we will call content type (real, string, 
or integer) and size type (scalar or array). Any variable may 
have any combination of these characteristics. For example: 
AB real scalar 

F(37) real array element 

D$ string scalar 

DR$(9) string array element 

GQ% integer scalar 

P%(49) integer array element 

In order to specify that a variable is local, add another 
characteristic, namely its “extent” type, which signifies how 
much of the program has access to it. Every variable, then, is 
either global to the entire program or local to a given task. 

We will use the convention of adding a special character to 
the variable name, and that character is the exclamation mark 
T. Why the exclamation mark? It looks like an excited variable 
and that certainly isn’t the intention! It should be clear that 
the dollar sign looks somewhat like an “S” so that a variable 
B$ can be read as ‘B-string’. It seems only logical, then, to 
use some character that looks like an ‘L’ to stand for ‘local’, 
and the exclamation mark fits the bill. 

We have the rule that a variable is local if it has an exclama- 
tion mark appended to the end of its name but must appear 
before any integer or string designator (% or $) and before 
any subscript parentheses. For example: 

DF! local real scalar 

Q!(32) local real array element 

PN!$ local string scalar 

Z!$(2) local string array element 

TV!% local integer scalar 
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N!%(4,3) local Integer array element 

E$! invalid, “!” must appear before “$” 

R(3) invalid, “!” must appear before subscript 


Whenever we use a local variable, we know that it is ac- 
cessible only within the task in which it appears (remembering 
that the ‘‘main’’ program is always considered as task 0). If 


55 ACTIVATE 500 AS TASK 2 PASSING X,Y 


Task>^ < 


7 


AX=X+9 

BY=Y-3*B 


8fif ACTIVATE 500 AS TASK 3 PASSING AX, BY 


r 


M RECEIVE VALUES INTO R!,T! 


A task 
activated 
twice by ^ 
Task 0, as^ 
Task 2 and 
Task 3 


51«f R!=R!/3 
52<f T!=SIN(T!+5) 
530" PLOT R!,T! 
54^ TERMINATE 


Fig 3a 




■— f — 1 

Figure 3a. A program which passes the values to 
local variables in a task. Multiple activations of 
the same task 


some task defined from line 600 to line 800 uses local 
variable A!, and some other task between lines 1000 and 
1250 uses a local variable A!, these two local variables, both 
having the same name, are actually two different variables. 
The one is only accessible in the second task. But this is just 
fine; the two tasks are separate. 

You wouldn’t expect the variables from one program to be 
accessible in another, so we wouldn’t expect one variable 
local to a task to be accessible in another task. Of course, if 
we are good structured programmers, we normally would not 
use the same name for two functionally different variables 
anyway, but the point is you can and the computer recognizes 
them as different variables. 

We need one more multi-tasking statement and we’ll look 
at an interesting program. The statement has the form: 

TERMINATE {task number} 

A ‘terminate’ statement, which appears within a task and 
which does not indicate a task number, simply terminates the 
processing of that task. It is somewhat like the ‘return’ state- 
ment in a subroutine except that it does not return to any 
other point in the program. A ‘terminate’ statement that does 
specify a task number (remember the task numbers set up by 
the ‘activate’ statement) causes the immediate termination of 
the specified task, even if that task is not yet finished (i.e., 
has not reached its own ‘terminate’ statement). Note that a 
statement such as: 


830 TERMINATE 7 


would terminate task number 7; it would not terminate the 
task which included statement number 830 (unless, of 
course, task number 7 happens to include statement 830). 
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You may recall that one form of the ‘activate’ statement 
allows a task to be activated without assigning a task number 
to it. The only way such a task could be terminated would be 
with its own ‘terminate’ statement. It could not be terminated 
by some other task using a task number-specifying form of 
‘terminate’ (since there would be no task number to specify). 

Look at the program in figure 3a, which shows a portion of 
a main program (task 0) and another, initially unnumbered task 
consisting of lines 500 through 540. This other task performs 
some calculations on two values and then plots a point on the 
CRT. Notice that this same task is activated by task 0 in two 
different places: at lines 55 and 80, and that it gives different 
task numbers each time. 

Referring to figure 3b, we get a better idea of what is hap- 
pening. At line 55 the statements 500 through 540 are ac- 
tivated as a task whose number is 2. We also pass two values, 
X and Y, to the task, which are received by the task into the 
task’s local variables R! and T!. This means that the value of X 
(a global variable) is copied into the task 2’s local variable R!, 
and the value of global variable Y is copied into task 2’s local 
variable T!. After the activation occurs, we have two tasks 
being executed: task 0, which proceeds on with executing 
lines 60, 70, etc., and task 2, which continues on independent 



and do its job. When it gets finished, it will stop and we don’t 
really care how long it takes to do its job, we just rest assured 
that it will do it. At the same time we, that is, task 0, will con- 
tinue on with our own work on lines 60, 70, and 80. 

But look what happens at line 80. We activate the same 
section of program (lines 500 through 540) as another task 
with a different task number! How can this be? We can’t be 
sure that task 2 is finished processing its statements. But we 
don’t have to. Indeed, It doesn’t matter whether or not the 
other task is done. We can think of it as though the computer 
has made a second copy of the task between lines 500 and 
540 and it is this copy that will be numbered and perform 
as task 3. 

Notice, too, that we are passing different values to task 3. 
But remember that the local variables R! and T!, which 
receive the values in task 3, are different variables than the R! 
and T! that appear in task 2. So we can activate the same sec- 
tion of program as many different tasks all performing the 


same basic functions (in this case plotting a point on the CRT) 
but using different sets of data, and all performing at the 
same time! 

In figure 4a we have a task which, among other things, 
calculates a value at line 850 in the variable Z 7 (a global 


' 30 INPUT TR 


40 FG-RNDIOHO 

50 ACTIVATE 800 AS TASK 3 

60 TM-COS(RB) 


f Task 3 is activated which, among other 
■< things, computes the value of Z7, required 
by line 1 00 below 


Task 0 , 

(main 

program) 


70 C-0 

80 P-TM/3+78.2 

90 SYNCHRONIZE. WITH 850 IN 3 
100 LET F-Z7-9+P 
110 R-73 


f Waits for Task 3 to get to line 850. 

«< Ensures that the value of Z7 has 
been completely calculated by Task 3 

{ Uses the Z7 value calculated 
by Task 3 


~ more of the 
main program 


r 800 L-FG+9»FNAI3) 
810 PZ-L--2/37 - SIN(L) 


820 B-PZ/L+FG 


830 RT-B + 1 


A Task 
(used as ■< 
Task 3 by 
Task 0) 


840 B-7-RT/Q 
850 Z7=B + RT*PZ 
860 Q-0 


870 G0SUB 2000 


~ more of 
the task 


{ Z7 is calculated here but required 
by line 100 in Task 0 above 


Figure 4a. A program requiring synchronization 


variable) that is subsequently required by the main program at 
line 100. Obviously we need some way of ensuring that the 
task activated by statement 50 has gotten at least as far as 
line 850 (has calculated Z 7) before the main program gets to 
line 1 00 (requires the value in Z 7). We can ensure this with a 
‘synchronize’ statement at line 90. This will cause the main 
program to stop executing (figure 4b) until line 850 in task 3 
has been executed. So we are certain that the required value 
will be ready. 

This is but one means of synchronizing tasks and is but one 
reason why we might need to synchronize tasks. The general 
format for the statement is: 


SYNCHRONIZE WITH line_number [IN TASK task number] 

The optional task number specification is necessary in those 
cases where, as we saw above, the same section of code 
may be active as more than one task at the same time. 

Another method of synchronization is with the ‘wait for’ 

statement: 


WAIT FOR logical expression 

An example of this is: 

1020 WAIT FOR X = 3 


which would stop the processing of the task in which the 

‘wait for’ statement appears until the logical expression 

X = 3 becomes true; that is, until X is actually equal to 3. 
Again, for those used to sequential programming it may look 
like this statement would stop the program forever, especially 
if you had a sequence like: 

1010 X = 9 

1020 WAIT FOR X = 3 


until you realize that what we are waiting for is some other 
active task being processed to execute some statement 
set X equal to 3. At that point, the two tasks (the one waiting 
and the one set X equal to 3) would by synchronized, and the 

one with the ‘wait for’ would then be free to continue on 

with its processing. 

As a simple example of where you might use such a state- 
ment, consider a game program that displays a battlefield and 
occasionally displays a bomb burst. We will have a variable 
BB (for bomb burst) which, when incremented anywhere in 
the program, indicates that a bomb burst is to occur. Further- 
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more, we want the burst concurrent with whatever else is 
occurring. The bomb bursting task might look like this: 

1000 WAIT FOR BB>0 

1010 LET BB = BB - 1 

code that actually displays the bomb burst 
1350 GO TO 1000 

Assuming that this task is activated somewhere near the 
beginning of the program, whenever any other part of the pro- 
gram performs a statement that increments the value of BB, 
such as ‘let BB = BB + 1\ the bomb burst task, above, will 
recognize it, since BB will indeed be greater than zero, and 
the burst will be displayed on the screen. Notice that the task 
decrements BB and checks, not for BB = 1 , but for BB>0. 
This means that BB can be incremented any number of times 
anywhere in the program (each increment indicating a 
“request” for a bomb burst) and the bomb burst task will 
respond to all of them (albeit one at a time). 

How, you might ask, can the computer do all of this multi- 
tasking business? How can it do more than one thing at a 



Figure 4b. A program requiring synchronization 


time? How does it keep track of various tasks? And how does 
it know the difference between R! in one task and R! in 
another task? What you would be asking, of course, is for im- 
plementation details. And I’m glad you asked, because it will 
give me something to talk about next month. 

In the meantime, I’d like to have your comments on what 
you think of the concept of multi-tasking Basic (after all, it 
does not yet exist; I am merely proposing that it would be an 
extremely valuable language). How would you change it? Do 
you like the statements and functions I have designed thus 
far? Do you now have a good idea of what multi-tasking is all 
about and would you opt for a multi-tasking version of Basic 
over the more traditional kind, were it available? □ 


DELIVER! 

— — \* ti 

n VANDAIA )\ ,j 

Business Software oO 


Before you buy the programs that your company is going to 
depend on for its accounting, ask the following questions: 

Do I get the source (Don’t settle for less, 
code? You cannot make the 

smallest change without it.) 
Is it well documented? (The Osborne documen- 
tation is the best.) 

Is it fully supported? (If not, why not? What are 
they afraid of?) 

The Osborne system is the industry standard accounting 
package, with literally thousands of users. We offer an en- 
hanced version of that package that will run on most systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
CRT, you had to modify and test two modules — and recom- 
pile every program! With the Vandata package, you simply 
pick your CRT from a menu and run. 

FILE/DRIVE MAP. The original package had all data files 
on the same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each file. In fact, you 
can change the drive assignments whenever you wish, to ac- 
commodate expanded file sizes or new hardware — all 
without recompiling! 

INTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle. It simply asks you if 
you want the systems integrated, and what your special ac- 
count numbers are. 

SPEED. The original programs used a binary search to ac- 
cess the GL account file. We use an enhanced technique that 
greatly cuts down on disk accesses, thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs in the original 
programs. If you find a bug in our programs, we’ll fix it — and 
send you a $20 reward! Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancements, and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandata has been an independent 
software supplier for over seven years. Quality and support are 
our way of doing business. 

General Ledger with Cash Journal $95 

Accounts Receivable $95 

Accounts Payable $95 

Payroll with Cost Accounting $95 

• All Four Packages (GL, AR, AP, PR) $295 

Magic Wand (Super Word Processor!!) $345 

Pearl Level III (best prog, tool available) $645 

CBASIC-2 $110 

TRS-80® MOD II CP/M® 2.2 (Pickles & Trout) $185 
H89/Z89 CP/M® 2.2 (Magnolia Microsystems)$249 

Formats: Std. 8 ”. 5” NorthStar DD. TRS-80 MOD II®, H89/Z89. Manuals for 
GL. AR/AP. and PR are not included in price — add $20 per manual desired 
(AR/AP are in one manual). CP/M® and CBASIC-2 required to run accounting 
software. Users must sign licensing agreement. Dealer inquiries invited. 

To order call: (206) 542-8370 

or write: VANDATA 

17541 Stone Avenue North 
Seattle, WA 98133 

m CIRCLE INQUIRY NO. 84 

CP/M® is a registered trademark of Digital Research, 

bhm TRS-80® is a registered trademark of Radio Shack. Inc. 
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Compact two-board 
basic system 


240x256 Digitzed image. 16 levels 


480x512 Computer-generated 


• Highest possible quality 480x512x8 digital video 
image presently available on the market 

• Input capability from TV camera or other sources 

• Variety of synchronization choices 

• 2 selectable video A/D conversion circuits 

• Choice of 1, 2, 4, 8, 16 or 32 bits per pixel 

• 32K-byte Image memory on the basic system 

• 32, 64, 128 & 256K byte system capacity 

• Lightpen input 

• Photographic trigger control input 

• Software selectable system parameters 

• Interfaces for TRS-80 and other processors 

• Comprehensive line of accessories, monitors and 
support software 

SEND FOR FREE CATALOG 


= DIGITAL GRAPHIC SYSTEMS 
l== 441 California Ave.,Palo Alto, CA 94306 415/494-6088 
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acclaimed television series, 
your Apple puts you in a 
nightmare 1984 world 
whose rulers seek to break 
you down by an extensive 
array of brainwashing tech- 
niques, while you are armed 
only with your intelligence 
and sense of individuality. 
Can you escape to freedom 
or will you remain forever 
THE PRISONER?. 


want information . . . 


m 
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stores in finer villages everywhere. CA res. add 6% tx. Add St for shipping. 


EOU-WARE SERVICES. INC. 22222 Sherman Way #102 • Canoga Park. CA 91303 
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Learning 
with Micros 

by Louis E. Frenzel 


Computer Literacy— Who Needs It? 

There is a lot of discussion these days about just how much 
computer knowledge should be taught in school. Teachers, 
educators, manufacturers, parents and even the kids have all 
jumped on the bandwagon. Everyone seems so positive about 
the benefits of learning how computers work and how to use 
them. I’m enthusiastic, too, but I wonder if my own intense 
interest and extensive knowledge about micros doesn’t bias 
my opinions. Aren’t all of us in the field a little biased? 

Perhaps all this is just blowing the whole idea out of propor- 
tion. Yes, micros have their place, but we need to reassess 
their real value. Just how important is it for our kids to know 
about computers? Should they learn how computers work? 
Even more important, should they be taught how to program? 

The big issue today is in deciding between computer aware- 
ness and computer literacy . These terms have never been 
formally defined, nor their scope agreed upon. And we can rely 
on dictionary meanings only so far. So it’s up to us to interpret. 

If you read the literature, computer awareness means just 
that, being aware that computers exist, how they are used 
and how they affect our lives. Virtually everybody agrees that 
computer awareness is a good thing. The real question is, 
should we all be computer literates? 

Literacy means well educated. More specifically, to be 
literate means to know how to read and write. In computer 
terms the word literacy is a bit fuzzier. Some people use it to 
mean broader or deeper awareness. To others, computer 
literacy implies being able to use and apply computers. In 
some circles, computer literacy means being able to program. 
Regardless of the meaning, computer literacy is more than 
just awareness. 

To literacy advocates, the breadth and depth of knowledge 
of computers to be taught is far greater than just how they 
affect our lives. It will take a lot of time, effort and money to 
teach computing in the schools. The question is, should we? 

Defining computer literacy 

For our purposes, let’s define computer literacy as being 
able to program and apply computers to specific applications. 
The goal of the instruction would be to enable the student to 
recognize and define a need or problem, determine its appli- 
cability to a computer solution, design an algorithm to solve 
the problem, then program and operate the computer to 
implement the system. 

Well, obviously this can’t be taught in elementary schools 
or even junior highs. Even to do it in high school may be 
stretching it. If you can keep the problems and examples 
simple but relevant, most high school kids can handle them. 
At the lower grades, some form of computer awareness pro- 
gram is certainly proper. At the college level, anything goes. 

Now let’s say that we will teach computer literacy in the 
high schools. First the pros. For starters, you won’t have 
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Computers Terminals Modems 

We are the stocking terminal distributor offering full service, 
on-site maintenance coverage. 



CRT’S 



Perkin-Elmer Bantam 550B 

$749 

Perkin-Elmer Super Owl 1250 

$1799 


Microterm Act VA 

779 

Microterm Mime IIA 

819 


IBM 3101 Model 10 

1191 

IBM 3101 Model 20 

1375 


Dec VT100 

1699 

Televideo 912C 

799 


Televideo 920C 

839 




Hardcopy Terminals 



DEC LA34AA 

939 

DEC LA34DA 

1149 


Teletype Model 43 KSR 

1049 

NEC Spinwriter 5520 

3088 


with RS232C and connector cable 

Typewriter quality with Tractor, 




ribbon, thimble 




Printers 



Perkin-Elmer 650/655 CRT 

999 

NEC Spinwriter 5510 

2754 


Screen Printer 


Typewriter quality with Tractor, 


100 CPS 


ribbon, thimble 



Microline 80 

594 




Centronics 737 

828 

Centronics 779 

1068 



call for other Centronics models 

Modems 

Bell 212A — Penril 300/1200 799 Bell 103/113 — USR-330 339 

1200 and 300 Baud/Manual 300 Baud/Manual originate 

originate auto answer auto answer 

Auto dial option 799 Auto dial option 50 

(Both modems connect to phone lines via RJIICstandard extension phone jack.) 

Acoustic Coupler Computers 

Phone Link — 300 Baud 179 USR-1600P 4099 

Originate and answer. Compact. 

Leasing rates on request. Write or call for product information. 

10 day money back guarantee on all products. 


U.S. ROBOTICS INC. 

203 N. WABASH 
SUITE 171 B 
CHICAGO, ILL 60601 



( 312 ) 3 - 46-5650 
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MICROSTAT 

NOW AVAILABLE FOR CP/M* 

MICROSTAT, the most powerful statistics package available 
for microcomputers, is completely file-oriented with a power- 
ful Data Management Subsystem (DMS) that allows you to 
edit, delete, augment, sort, rank-order, lag and transform (1 1 
transformations, including linear, exponential and log) existing 
data into new data. After a file is created with DMS, Microstat 
provides statistical analysis in the following general areas: 
Descriptive Statistics (mean, sample, and population S.D., 
variance, etc.). Frequency Distributions (grouped or individ- 
ual), Hypothesis Testing (mean or proportion), Correlation and 
Regression Analysis (with support statistics), Non-parametric 
Tests (Kolmogorov-Smirnov, Wilcoxon, etc.). Probability Dis- 
tributions (8 of them). Crosstabs and Chi-square, ANOVA(one 
and two way). Factorials, Combinations and Permutations, plus 
other unique and useful features. 

MICROSTAT requires 48K, Microsoft MBasic with CP/M and 
is sent on a single-density 8" Disk. It is also available on 5" 
diskettes for North Star DOS and Basic (32K and two drives 
recommended), specify which when ordering. The price for 
Microstat is $250.00. The user's manual is $15.00 and 
includes sample data and printouts. We have other business 
and educational software, call or write: 

ECOSOFT 

P.O. Box 68602 
Indianapolis,- IN 46268 
(317) 283-8883 

* CP/M is a registered trade mark of Digital Research. 



much trouble getting the student’s attention. Most kids find 
computers interesting and challenging; and computers are 
fun to use. Second, a knowledge of computers will better 
prepare students for college and jobs. They will encounter 
computers in both places. Third, learning programming will 
teach problem solving, math and coding (a language). 
Everyone needs to learn a logical approach to problem solving. 
The most important part of the whole computer literacy exer- 
cise is probably the increased math skills that will be learned. 
As for coding, that’s easy. It just involves memorizing rules 
and practice in using them. 

Now what about the cons? The main issue is that if computer 
literacy is taught, what else will not get taught? There’s only so 
much time in the curriculum and there are a lot of junk courses 
in high school today. I’m not saying that computer literacy is a 
junk course, nor that it’s not worthwhile. But since schools 
are already doing a poor job presenting basic courses, would 
adding computer literacy further add to this problem? 

Another issue is that of rapidly changing technology. A 
mere five years back, we did not have micros as we know 
them today. Neither did we have a lot of the neat technological 
goodies we now take for granted. Imagine what it will be like 
five years from now. We will be using a totally new generation 
of computers in ways we don’t even suspect. Voice recogni- 


Should we teach 
our children 
subjects today 
that will be 
obsolete 
tomorrow? 


tion and synthesis will be commonplace. Memories will be 
astronomical in size but extremely cheap. New software 
advances will make it even easier to program. In fact, maybe 
we won’t even have to program to use a computer. Computers 
that can be programmed by voice are one possibility. 

Computer software that leads a user by the hand through a 
series of questions and decisions is being developed to 
eliminate, or at least greatly simplify, programming as we 
know it today. If these and other breakthroughs occur, won’t 
most of that computer knowledge we plan to teach suddenly 
be obsolete? Should we teach our children subjects today 
that will be obsolete tomorrow? Maybe we should teach them 
a foreign language instead of a computer language. It will 
probably serve them better over their lifetime. 

Finally, there is the problem of cost. To properly teach 
computers and programming, every kid must put in time by 
himself on a computer. Sharing a computer or terminal is just 
not effective. This means that the schools will have to buy 
thousands of computers. It could run into hundreds of millions 
or even billions of dollars. Where will all that money come 
from? More taxes? 

Then there is the teacher training, again representing a 
significant investment of time and money. This is not to say we 
can’t get the money or retrain the teachers. But is it worth it? 

The issue of computer literacy won’t be resolved overnight. 
More discussion will occur and we will see some testing and 
experimenting. Gradually we may see a solution evolve. □ 
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If your accounting system 
is in the Dark Ages, 
you should talk to 

Systems Plus 


Accounting Plus brings up-to-the-minute accounting power to the microcomputer 
industry. 

Accounting Plus is an extremely easy-to-use, fully integrated seven-module accounting 
system. It includes complete data entry prompting, extensive error checking and ^ 
one-time-only data entry features. 

Accounting Plus features: General Ledger, Accounts Receivable, Accounts 
Payable, Inventory, Sales Order Entry, Purchase Order Entry 
and payroll . 

Accounting Plus is a comprehensive on-line system, with all 
transactions.ap plied immediately, and results accessible # % 

without long delays associated with batch-type ^ 

transactions. 

Invoices, statements, checks, purchase orders \ C " mm »m 

and sales orders are prepared using pre- ' / 

printed standard forms. / 

If you are ready to enjoy solid 

tional and easy installations, ’ JKM 

Plus 

Our ^ I 

under CP/M? MP/M? or .. ^ 

CDOS** operating sys- 
tems. Yesterday’s dreams 
are available today, 
off the shelf. 


Systems Plus 
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by Douglas H. Haden 


Arrays: Sequential Data Storage 
Part II 

Last month Haden examined arrays , array operations and 
discussed how arrays are implemented in several compiler- 
level languages. Part 2 covers implementation of matrix 
arrays , and how to add an arbitrary number of dimensions to 
languages with as few as one subscript. 


Implementing matrix arrays is more interesting than the 
implementation of vector arrays. If the base address of the 
l-by-J matrix M is b, the element M[i,j] is located at b + (i - 1 ) 
+ (j - 1) x I for one-origin subscripting. This results in 
storage by column order— meaning all of column one is 
stored, then all of column two and so on— where the first 
subscript is called the row subscript and the second subscript 
is called the column subscript Figure 1 shows the storage of a 
3x2 array in column order. Element M[1 ,2] is located at b + 
(1 - 1) + (2 - 1) x 3 = b + 3. The row order formula is b 
+ (j - 1) + (i - 1) x J would result in the storage sequence 
M[1 ,1 ], M[1 ,2], M[2,1], M[2,2], M[3,1], M[3,2]. 

So far, it has been assumed that vector and matrix 
elements require one address of storage each. If more is 
required, the formulas need to be modified. If we are storing 
an array of 2 bytes per element, the amount added to b would 
need to be multiplied by 2: the elements of the vector V 
would have their high-order byte at B + 2 x (i - 1 ) and their 
low-order byte atb + 2x(i-1) + 1. Element V[5] would 
be at b + 8 and b + 9. Similarly the elements of M would be 
located at B + 2 x ((i - 1 ) + (j - 1 ) x I) and that value 
plus 1. M[1,2] would be at b + 6 and b + 7. 

The general one-origin array declared as A[I,J,K,...] has its 
element A[i, j, k,...] located at b + (i - 1) + (j - 1) x I 
+ (k - 1) x I x J + (...) x I x J x K + ... (figure 2 for 
array A[4,2,3]). The formula can be extended to any number 
of subscripts. 


Memory 

Matrix 

Address 

Element 

b 

M[1 ,1] 

b + 1 

M[2,1] 

b + 2 = 

M[3,1] 

b + 3 

M[1 ,2] 

b + 4 

M[2,2] 

b + 5 

M[3,2] 


Figure 1. Storing the 3x2 array M in column order 


Some higher level programming languages provide only 
vector-type arrays. A similar limitation exists when, say, 
three-dimensional arrays are available and four or more 
dimensions are needed (for example the IRS tax table re- 


Memory 

Matrix 

Address 

Element 

b 

A[1 ,1,1] 

b + 1 

A[2,1 ,1] 

b + 2 

A[3, 1,1] 

b + 3 

A[4,1 ,1] 

b + 4 

A[1 ,2,1] 

b + 5 

A[2,2,1] 

b + 6 

A[3,2,1] 

b + 7 

A[4,2,1] 

b + 8 

A[1 ,1,2] 

b + 9 

A[2,1 ,2] 

b + 10 

A[3,1 ,2] 

b + 11 

A[4,1 ,2] 

b + 12 

A[1 ,2,2] 

b + 13 

A[2,2,2] 

b + 14 

A[3,2,2] 

b + 23 

A[4,2,3] 

Figure 2. Column-order storage of the one-origin 
array A[4,2,3] 


quires four dimensions: marital status, pay period, number of 
dependents and wage). 

Vector-type arrays and subscripting formula are all you 
need to add arrays of any number of dimensions to a program- 
ming language. Figure 3 shows a four-dimensional array im- 
plemented in a vector-only Basic. Statements 100-150 are 
the equivalent of LET A(4,1 ,2,5) = 3.141 59. This may seem 


“Simple” Basic 

Four-dimensional Basic 


DIM A(1 44) 


DIM A(4,2,3,6) 

100 

LET 1 = 4 

100 

LET A(4,1 ,2,5) = 3.1 41 59 

110 

LET J = 1 



120 

LET K = 2 



130 

LET L = 5 



140 

GOSUB 1000 



150 

LET A(D) = 3.14159 



1000 

LET D = (1 - 1 ) + (J - 1 ! 

)*4 + (K - 

1)*4*2 + (L-1)*4*2*3 

1010 

RETURN 


P 

2000 

FOR 1 = 1 TO 4 

2000 

FOR 1 = 1 TO 4 

2010 

FOR J = 1 TO 2 

2010 

FOR J = 1 TO 2 

2020 

FOR K = 1 TO 3 

2020 

FOR K = 1 TO 3 

2030 

FOR L = 1 TO 6 

2030 

FOR L = 1 TO 6 

2041 

GOSUB 1000 

2040 

PRINT A(I,J,K,L) 

2042 

PRINT A(D) 

2050 

NEXT L 

2050 

NEXT L 

2060 

NEXT K 

2060 

NEXT K 

2070 

NEXT J 

2070 

NEXT J 

2080 

NEXT 1 

2080 

NEXT 1 



Figure 3. Adding a four-dimensional array to Basic 


42 INTERFACE AGE 


MARCH 1981 







BATCH UPDATE/DELETE 


•ansaction is #1) 

•B : CUSTOMER 3-B : INVNTORY 


Update Files - ( 
Files ares 1-BsTRANSACT 


Fieldl/Name 
9 CUSTOMER * 

1 PART NUMBER 


Fieldjf/Name, Call: File*/Name - 

1 CUSTOMER # 2 CUSTOMER 

2 PART NUMBER 3 INVNTORY 


Call# Using: File#/Name - 
1 : 1 TRANSACT 

2: 1 TRANSACT 


PROCEDURE 


1 If QUANTITY of (TRANSACT) EQ 0 then . . . 

SKIP 

TOTAL PRICE of TRANSACT*QU ANT I TY of TRANSACT*SELLING EACH of INVNTORY 
YEAR-TO-DATE of CUSTOMER*YEAR-TO-DATE of CUSTOMER+TOTAL PRICE of TRANSACT 
ON-HAND of INVNTORY=*ON-HAND of INVNTORY-QUANTITY of TRANSACT 


Che Ultimate Application Development System 


Nothing can compete with the brain when it comes to information 
Drage capacity and speed of data entry and recall — but we're 
)rking at it. 

Our SELECTOR-IV™ data base management system will let your 
icrocomputer operate with the flexibility available (up to now) only 
i larger systems. You can create, maintain and report on files 
nited in size only by your *CP/M™ compatible operating system or 
sk storage capacity. 

The basis of the power of SELECTOR-IV™ is our unigue method 
cross-indexing the information in your files. You can immediately 
call records by the contents of any piece of information required — 
)m account numbers to ZIP codes to the date of your last audit. You 
n update records, individually or all at once. You can create new, 
tiquely, selected sub-files from existing ones (in the same or a 
fferent format), and perform computations in the process. You can 
iine procedures to generate computed invoices, personalized 
ters, or gummed labels with the information coming from several 
bs at once, and invoke them whenever needed. You can add new 
ms to a record definition and change or delete them at will. 
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We've come a long way since we released the first information 
management system in microcomputers. We've listened to your 
suggestions and incorporated the best of them. We've built screen 
editing functions into the system which make operating the system c 
convenient as possible. We've had SELECTOR-IV's™ documentatio 
produced by our experts emphasizing its use for the novice, the ap 
plications developer, as well as, the retailer. Our applications 
specialists can provide you with a "turnkey" SELECTOR-IV™ syster 
customized for virtually any requirement. 

With SELECTOR-IV™ and a, good 
word processor program, chances 
are you won't need any other software. 

Look for SELECTOR-IV™ at 
your local computer retailer, or call: 

MICRO’AP, INC. 

9807 Davona Dr. 

San Ramon, CA 94583 
(415) 828-6697 

MICB.O*AP _ 



*/M is a registered trademark of Digital Research. 



verbose. However, printing the entire array (lower portion 
figure 3) requires only a small extra effort compared to a 
Basic that handles four-dimensional arrays. 

As can be seen by counting the number of computations 
needed to determine the address of just one element of, say 
a three-dimensional array (six additions or subtractions and 
three multiplications), subscripts can be pretty time con- 
suming. Several things can be done to increase the efficiency 
of array usage. For example, array statements (also called 
matrix statements) are available in many programming 
languages to substantially decrease execution time needed 
for array operations. 

Fortran’s array I/O statements will usually run many times 
faster than explicitly subscripted I/O statements. Statement 1 0 
in figure 4 requires about 30,000 add and subtract operations 
and 18,000 multiplication operations not needed by the 
equivalent statement 20. Similar savings can be obtained in 
Basic by use of matrix statements. Vector and array-oriented 
languages such as APL can return even greater savings with 
array statements. 

Another approach to reducing the overhead in arrays is to 
precompute as much as possible and eliminate redundant 
computations (for example once I x J has been computed, it 
need not be recomputed). Such precomputed values are called 
strides and all strides for a given array are called a dope vec- 
tor. The dope vector for the three-dimensional array A with 
lower subscript bounds of 1 b { and upper subscript bounds of 
ubj for subscript i consists of strides s 0 , s 1f s 2 , and s 3 : 

s o = 1 b 3 x (ub 2 - 1b 2 r 1) x (ub, - ^b, + ^) 

- 1b 2 x (ub 1 - 1b 1 + 1) - 1^ 

Si = 1 

s 2 = ub, - lb, + 1 

s 3 = (ub 2 - 1b 2 + 1) x (ub 1 - 1b 1 + 1) 


and, assuming element A[1 ,1 ,1] is located at base address b, 
element A[i,j,k] is located at 

b + s 0 + i x s 1 + j x s 2 + k x s 3 

The strides for the 4x2x3 array of figure 2 are (since the 
lower bounds are all 1 ) 

s 0 =-1 x (2 - 1 + 1) x (4 - 1 + 1) - 1 x 

(4 _ i + i) _ i = -13 

Sl = 1 

s 2 = 4 - 1 + 1 = 4 

s 3 = (2 - 1 + 1) x (4 - 1 + 1) = 8 
and element A[4.1 ,2] is located at 

b - 13 + 4x1 +1 x4 + 2x8 = b + 11 

which is the same as we computed by the simpler formula. 
The benefits of the dope-vector formula are provision for 
lower bounds of other than one and the reduced number of 
computations needed to compute subscripts. Only 18,000 
addition operations are required by statement 20 of figure 4 if 
computed by the dope-vector formula— half as many as 
needed previously. 

The inverse of the subscripting formula is frequently 
useful. For example, if you are looking at a memory dump and 
want to know which element of an array is located n locations 
beyond the base address of the array, you compute the 
specific element’s subscripts for the following (for the three- 
dimensional case): 

1. compute c\, and ^ as the quotient and remainder 
respectively of n t (I x J), 

2. compute q 2 and r 2 as the quotient and remainder of 
r, -r I, and 

3. the array element A[i,j,k] is located at b + n, where 
j = r 2 + 1 , j = q 2 + 1,andk = q 1 + 1. 
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• Unique software • Technical support • Quick 
delivery • Established company • Release 2 
CP/M ' (some packages under UNIX 4 and TRSDOS") 

• Quality software • In-house expertise • Fast 
response • User orientation • Competitive prices 

• Customer service • Verbatim* media • Onyx 
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r 


BECAUSE 

Unique swift routing Cybernetics response system 
gives you no-nonsense technical answers that save 
you time. Call: (714) 848-1922. 
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• NEW RM/COBOL’ applications: 

• Order Entry/Inventory • Receivables • Payables • 
General Ledger • Financial Modeling • Client Account- 
ing— and more on the way! 

• NEW CBASIC2 2 applications: 

• REAP (Real Estate Acquisition Programs). 


Cybernetics? 


RM/COBOL— The new standard for microcomputer COBOL!! The only COBOL 
for CP/M (also on TRSDOS & UNIX) with alternate keys (multi-key ISAM), CRT 
screen handling, interactive debug, and the most useful Level 2 features. Compat- 
ible with RSCOBOL* — but runs faster. 


TRS-80 5 , Model II CP/M— The fastest Mod II CP/M with the most features. Out- 
standing teaching documentation for newcomers to CP/M, multiple CRT emula- 
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• General Ledger 
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Inquire for details 
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DIMENSION A(1 0,20,30) 

10 WRITE (...) (((A(I,J,K),K = 1 ,30),J = 1 ,20), I = 1,10) 


20 WRITE (. . . ) A 

explicit-subscript and array I/O statements in Fortran 
50 DIM A(20,40) 


100 FOR 1 = 1 TO 20 
110 FOR J = 1 TO 40 
120 LET A(I,J) = 0 
130 NEXT J 
140 NEXT I 


200 MAT A = ZER 

explicit-subscript and array statements in Basic 


Figure 4. Explicit-subscript v. array statements 


Thus for the array declared as A[4,2,3], the element located 
at b + 1 1 is 

1 . 11 -r (4 x 2) yields q n = 1 and r 1 = 3, 

2. 3 t 4 yields q 2 = 0 and r 2 = 3, and 

3. i = 3 + 1 = 4, j = 0 + 1 = 1 , and k = 1 +1 =2 

or element A[4,1 ,2], which agrees with figure 2. 

Finally, array operations that interface an array with the 
environment external to a program (such as pass it to an 
assembly language subroutine or read its values in from an 
I/O device) must follow some prearranged convention as to 
element order. There was a time when some Fortran com- 
pilers transmitted the elements of an array in column order 
and others would transmit the elements of the same array in 
row order. 


Data order varies 

Thus if an array has two or more subscripts, the same 
Fortran array ‘write’ statement prints data in one order on one 
computer and in another order on a different computer. To 
overcome this, the American National Standard for Fortran 
stipulates that arrays will be transmitted in the order they are 
stored and that should be in column order. Full standard 
Fortran permits arrays with up to seven subscripts. 

Hence the characteristics of the most frequently used data 
structure in computer programming— the array— include both 
space and time efficiency, the latter being enhanced when 
dope vectors or, better, array statements are used. While vir- 
tually all programming languages provide some sort of array 
capability in what is generally called subscripted variables, 
the variety of syntaxes and subscript interpretations and con- 
straints are substantial. 

We frequently desire to implement arrays either in a higher 
level programming language that doesn’t have as many 
subscripts as we need or in machine language. The formulas 
presented do this. Algorithms have also been given for finding 
the inverse of the subscripting formulas and for handling 
subscripts that are negative or of a specified lower-bound/ 
upper-bound range. □ 
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• 2 RS-232 Serial I/O ports 
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• Programmable Timer 

• Full masked priority interrupts 
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• 6 month full warranty 

Z-80 is a trademark of Zilog Inc. 
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ANALOG** DIGITAL 
DIGITAL** ANALOG 


SOFTWARE 
CAIN CONTROL 


nigh accuracy — progrommotoia gain instrumentation 
amplifier — custom board test — S-100 — 2 to 15 khz 
conversion time — mixable high and low inputs — gain 
from 1 to 1024 — 12-bit — sample ond hold amplifier 
8-channel differential — 16-channel — analog to digital 
high accuracy — programmable gain instrumentation 
amplifier — custom board test — 5-100 — 2 to 15 khz 
conversion time — mixable high and louu inputs — gain 
from 1 to 1024 — 12-bit — sample and hold amplifier 
8-channel differential - 16-channel — analog to digital 
high accuracy - programmable gain instrumentation 
lomplifier — custom board test — S-100 — 2 to 15 khz 
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For additional details about the AD-100-4 and other 
fine California Data Corporation 100% individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
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CALIFORNIA DATA 
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3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 
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One of the most Innovative pieces of software to come 
along in quite a while is the Visicalc package from Software 
Arts, Cambridge, MA. The program is designed for the Apple, 
TRS-80 and now the PET CBM. To effectively use the pro- 
gram, at least 32K of program space is required, at least one 
disk, and a printer is recommended. 

Visicalc is basically a set of programs that transforms the 
computer into an “electronic sheet” on which the user 
places headings, column numbers and row numbers. The 
computer’s screen becomes a window that looks out upon a 
much larger “sheet.” The user can move the window to 
examine various parts of it, and can even split the screen to 
look at two different parts at once. 

This electronic sheet is like a piece of graph paper— with 
thousands of x and y coordinates. At any of these points, the 
user can enter titles, numbers, or formulas. The power of 



8” DISK CONTROLLER 


NOW- DOUBLE SIDED OPTION! 

• DOUBLES APPLE ][ STORAGE 

• APPLE DOS COMPATIBLE 

• SHUGART 800 OR 850 COMPATIBLE 

• IBM 3740 DATA ENTRY CAPABILITY 

• CP/M, UCSD PASCAL CAPABILITY 

Available at your local APPLE Dealer: $400. 


V 
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SORRENTO VALLEY ASSOCIATES 


11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 
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Visicalc, and the feature that makes it unique, is the ability to 
have the computer use the formulas and calculations to 
create forecasts, budgets, plans and projections. Further, 
with a few keystrokes, the program can be instructed to alter 
the projections. All formulas and projections will be recalcu- 
lated based upon the new information. Thus it is possible, for 
example, to create a cash forecast, run it, change it, rerun it 
several times in the time that it would take to do one calcula- 
tion manually. 

The program allows the user to save formats for future use 
or modification. Of course, the results can be printed out. 
Anyone who has had to prepare any form of financial forecast, 
or apply for a bank loan, or prepare budgets will appreciate 
the power of Visicalc. Compared to manual methods, the pro- 
gram will literally save days. 

Visicalc is a combination of a language, a word processor, 
and a calculation program. It uses its own conventions and 
symbols to represent the system commands and syntax. An 
example of a command might be: 

/irmonth - /fr.r:c2.m2@ 

or 

/f$ + b15/12*a17 

At first the command sequence seems a bit confusing, but 
the manual takes the first-time user step-by-step through the 
process, starting from turning the computer on, so that by the 
fourth “lesson,” the user is comfortable with the syntax as 
well as the commands. 

Much confusion is eliminated by the dynamic display of 
results as the commands are entered. And, to comfort the 
clumsy user, there is the comment by the programmers that it 
is virtually impossible to cause damage to the program and 
any damage to the project in process is easily reversible. 
Many such instances are given in the manual, which forgivingly 
assumes that the user has two left feet instead of hands. 

The Visicalc program and operating system utilize about 
25K of memory. Since the program is written in assembly 
language,, there is no lost memory. However, on a 32K 
machine, that leaves only about 6K for the user data. For- 
tunately that is more than sufficient for most applications. 
The program dynamically allocates space as is needed. 


Large line capacity 

There can be up to 254 lines, and a maximum of 63 columns. 
However, there is no way to have a 254 line by 63 column 
format, since that would require, assuming a 9-digit number 
for each slot, about 145K of memory. Lest the user be con- 
cerned about running out of space, the system has a memory 
indicator that constantly indicates the amount of free space 
available. Since memory is dynamically allocated, the user 
need not be concerned with it other than to insure that his 
application is within limits. 

Some Visicalc features include: 

• ability to replicate columns or numbers within them from 
one column to another or from one row to another 

• ability to fix titles of rows and columns so that as data is 
scanned, the names of the rows and columns do not 
leave the screen 

• move feature allows one to move numbers around on the 
sheet without re-typing them 

• automatic percentage calculation 

• command to count the number of items, which can be 
used in the analysis as a variable 

• sum command can sum columns, or rows or parts of either 

• absolute value command which translates all numbers to 
positive numbers 

• integer command that truncates all numbers to be even 
integers (example 7.50 becomes 7) 

The sum command sums a column or a row or part of 
either. With the min, max and average commands, a user can 
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calculate the minimum, maximum and average of a set of 
figures. For example, in a cash flow analysis, where each 
column represents a different month, and each row is a com- 
ponent in the calculation of cash flow, the program could give 
a multimonth calculation of cash flow, indicate the maximum 
amount of cash that will be available at any month end, the 
minimum and also the average cash balance. 

The ‘na’ command sets up a screen and runs it with in- 
complete information. Assume the user had a budget, but was 
missing the amount of the insurance premiums. By placing 
‘na’ in the column where insurance was to go, the user could 
execute the remainder of the program. Wherever insurance 
was used, an ‘na’ would appear. 

Strong support for functions 

The edit functions and view functions are well supported. 
For example, the program allows the user to view more than 
one part of the electronic sheet at the same time. The screen 
can be divided horizontally or vertically, and allows an uneven 
split. The user can view the first few columns of a projection, 
the last column and dynamically make changes to the 
assumptions in the first column while viewing the result on 
the last column. 

Formatting of numbers is especially important in the case 
where numerous calculations will be made. Unfortunately, 
many programs do not allow for different types of numbers 
within the same analysis. Not so with the Visicalc program. 
There are provisions for global assignment of formats, and in- 
dividual number formatting at the same time. 

Programs include utilities such as the ability to prepare a 
net present value calculation, especially useful for examining 
an investment opportunity and forecasting the net return on 
investment. One example of how this might be used is in the 
case of a real estate investment. 

The rental income and expenses constitute the row desig- 
nations, with net cash flow after debt service as the bottom 
line. Utilizing the columns as months or years, a model can be 
constructed for forecasting cash flow. The NPV function can 
be invoked to determine what the net present value of the 
investment was, given an interest rate. The beauty of the 
system is that once it is set up, the user can ponder the 
“what its” and immediately see the result. 

One difficulty, however, is the inability to reference to 
another data source. For example, suppose a user was 
designing an income statement forecast. One important 
aspect would be the income tax expense; an expense that 
depends upon the level of income and is not just a simple 
percent of that income. With Visicalc, a user can employ the 
“lookup” command to allow a reference to a separate table 
of numbers — the tax rate schedule in the case here. 

Graphics capability included 

Scientific notation is supported, as are the transcendental 
functions. These include sine, exponentiation and logs. 
Unfortunately, no calculus functions are included. 

One of the outstanding features of the program is its 
built in graphing capability. The user can easily create 
simple but usable bar graphs... a feature not found in any com- 
parable software. 

The manual is outstandingly designed for the novice user, 
with the first part devoted to a tutorial that leads from the first 
step to completion of a complex program. To make things 
even more logical, there is a flowchart of commands, what 
they do, and how they interrelate. 

Overall it is an outstanding achievement in micro software. 
The novice user will, however, have to spend four or five 
hours experimenting with the program to achieve any sort of 
comfort with the syntax and the commands. Occasionally, 
users expect that they can “plug and run” with a software 
package. With Visicalc, there will be some start-up time 
expended, but it will be more than rewarded with the amount 
of time saved in producing outstanding reports. □ 
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MAKE YOUR BASIC 



Developing business applications without keyed file support is like 
producing a play without the right cast — you can expend needless 
time and money, and end up giving an inadequate performance. 

Enter MAGSAM™ 

MAGSAM picks up where your BASIC leaves off by providing it 
with a powerful Keyed File Management System that's quick and 
easy to use. The result is applications that do exactly what you want 
them to — instead of only what BASIC allows you to. 

Supporting Cast; 

MAGSAM’s advanced features and capabilities include - 

• Random, sequential, and generic access by key 

• Secondary indexing with any number of keys 

• Key and record deletes with automatic space reclamation 

• Oynamic file allocation and extension 

• Complete compatibility with BASIC files 

• Interactive tutorial program 

• One year update service 

The versatile MAGSAM file management is now available m two 
major versions. MAGSAM IV. the new high performance assembler 
version, is ideal for business applications in which response time is 
critical. Complete with an interface for CBASIC. MAGSAM IV is 
$295. MAGSAM HI is the standard version and is in use world wide 
Written in BASIC, it is available for CBASIC. Microsoft BASIC, or 
Micropolis BASIC for $145. The MAGSAM manual alone is $25 
You’re the Stsr 

MAGSAM is available immediately —off the shelf. So you can begin 
saving time and money how while providing your customers and 
clients with applications that truly meet their needs. Send for a free 
brochure telling the full story on MAGSAM, or see a demonstration 
at your computer dealer today. 

Another Business Solution from: 


fUlMG 


Micro Applications Group 

7300 Caldus Avenue, Van Nuys, CA 91606 




CIRCLE INQUIRY NO. 54 


MARCH 1981 


INTERFACE AGE 47 


System of the Month 


TM 

990/1 89 



Classroom Fundamentals on a 1 6-bit Micro 


by Ralph Tenny 


Over the past several years, microprocessors have 
become so popular that there is a large need for per- 
sonnel trained on them. Most early courses used avail- 
able hobby computers or microprocessor development 
modules for classroom hardware. Since the existing 
hardware was not intended for classroom work, it was 
often necessary to construct additional support devices 
to serve as programming examples. 

The TM 990/189 University Module by Texas Instru- 
ments was designed to meet this need. It was intended 
for classroom training on the assembly language of the 
TMS 9900 microprocessor. To aid the instructors, the 
University Module has built-in programmable peripherals 
such as LED indicators and a solid state annunciator. 

Operator controls include a calculator-type keyboard 
that produces all printable upper case Ascii characters 
on a seven-segment LED display so we can follow the 
action. Unibug, the easy-to-use monitor program, is 
located in ROM and includes a single-pass symbolic 
assembler, allowing us to key in programs in assembly 
language similar to one that a full Tl 990 minicomputer 
would use. 

In addition to the on-board Ascii terminal and display, 
we can use the system with standard external terminals 
at 1 1 0 and 300 baud if we add some parts to the basic 
board. The keys on the external terminals work the 
same as the keys of the on-board terminal, so there is 
nothing new to learn. 

The page-sized (8. 1 5 by 1 1 inch) module comes with 
1 024 bytes of read/write memory anc’ as sockets for 
an additional IK byte of read-write memory. Other 
features include a power supply (available as an 
accessory) and two valuable instruction manuals: one 
explains about the computer. The other is a college- 
level textbook on microcomputer basics and material 
specific to this series. 

The Unibug monitor is a 4096-byte masked ROM, 
and another onboard socket will hold either a 1 K-byte 
Eprom or a 2K-byte Eprom for any other programs we 
might need. These programs are entered by using a 


single keystroke. The expansion memory space has 
been planned so we can easily expand memory off- 
board in an 8K block of memory that can be addressed 
in one section. 

We can make real-world connections easily by using 
the unique communications register unit. The CRU is a 
versatile high-speed serial I/O device adapted from Tl’s 
960 and 990 minicomputers. The CRU allows us to do 
almost all types of I/O interfacing by using five special 
CRU instructions to address individual I/O locations. 
These CRU instructions will test individual bit locations 
or turn bits on or oft one at a time. Few microcomputers 
are so easy to work with. 

No limit to registers 

No general purpose registers are included on the pro- 
cessor. Instead, we have an almost unlimited number 
of registers available; we can use a different set of 
registers for almost every program section if we want to. 

These registers are located in memory and we keep 
track of the registers by using a workspace pointer, 
which is on the processor chip, as are the status regis- 
ter and program counter. The general purpose registers 
are arranged in blocks of 1 6 memory locations for each 
workspace we assign, and the workspace pointer is 
always pointing to register RO. Whenever a new work- 
space is needed, we use a special instruction to assign 
a new workspace pointer location. 

Normally we can use any of the registers for any 
register function, except that RO may not be used as 
an index register. Since all program data activity occurs 
in either the current workspace or in memory buffers, 
our program can make a complete change or jump to 
subroutine (called a context switch) very quickly if we 
assign another workspace pointer location. 

The CPU saves the current values of workspace 
pointer, program counter and status registers in R13, 
R14, and R15 of the new workspace and begins pro- 
gram operation at the new location. A return context 
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switch is done the same way, so that interrupt response 
for a 9900 is fast and efficient. 

The set has 69 basic opcodes and eight addressing 
modes. The addressing modes are: 

• Register-to-register 

• PC register 

• Indirect register 

• Indexed indirect autoincrement 

• Symbolic addressing, non-indexed 

• Symbolic addressing, indexed 

• Immediate addressing 

• CRU addressing 

This instruction set features memory-to-memory 
operations allowing us to work with either byte or word 


quantities. We find many logic instructions to examine 
individual bits or various bit combinations. The special 
I/O instructions which address the CRU port let us 
change single bits anywhere in the CRU space. 

The status register is a full 16-bit word; five status 
bits are more familiar. The first three status bits 
are set by comparing the data produced by the instruc- 
tion to zero. 

Five status bits are reserved for use in Tl’s larger 
minicomputers, and two more status bits are the odd 
parity (set only by byte instructions) and the XOP bit, 
which is set by an extended operation or subroutine call 
that we can write for special tasks. The four least signifi- 
cant bits in the status word make up the interrupt mask. 

The interrupt mask lets us assign a priority to each of 
16 interrupts, so that a device’s access to the CPU is 
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governed by how important that device is. Any device 
must have a priority equal to or greater than the mask 
value in order to interrupt the processor. 

Our program decisions are made by 1 2 conditional 
jump instructions, so we can make efficient programs. 

The data manipulation instructions of the 9900 allow 
us to move either a word or a byte to any machine 
location, swap bytes within a word, load registers with 
immediate values and shift the contents of any register 
left or right. 

Two exceptions to shift count 

The 9900 shift instructions work about as we would 
expect, with two special exceptions. First, 9900 shift 
instructions can move data from one to 16 positions 
with one instruction. Second, the shift count is pro- 
grammable if we use a special provision of the shift 
count. Like most other processors we are familiar with, 
each bit that is shifted out goes into the carry status bit. 
This allows us to do bit testing with shift instructions. 

Arithmetic instructions let us add and subtract words, 
bytes and immediate values, increment or decrement 
register contents and find the absolute value, one’s 
complement and two’s complement of 16-bit numbers. 
The 9900 family can also multiply and divide 16-bit un- 
signed numbers. Logical instructions set or clear 
registers and perform ‘and’, ‘or’ and ‘exclusive-or’ 
operations with both immediate values and with the 
contents of various registers and memory locations. 

The unusual architecture lets us use three kinds of 
subroutine calls: XOP, Branch and Link and Branch and 
Load Workspace Pointer. 


The easy-to-use monitor has single-key commands 
which let us use the following operational and program 
debug functions: 

C Inspect/change CRU bits 
F Inspect/change status register 
M Inspect/change memory locations 
P Inspect/change current PC value 
R Inspect/change workspace register value 
W Inspect/change workspace pointer 
D Dump object code to tape 
E Execute program beginning at current PC value 
or execute to breakpoint 
J Jump to program resident in expansion 
ROM socket 

L Load memory from cassette 
S Single-instruction program operation 

These commands let us do many things with the 
module. RET means to press return and SP means to 
press the space key. For example: 

The command (M 200 RET) displays the contents of 
memory location 200, 6 . If we want to enter a series of 
new values in memory beginning with 200, 6 , we must 
key in the new data and press SP. The display will 
show: 0202 XXXX. (XXXX represents an unknown or 
random value and is the data in location 202, 6 .) 0202 is 
the next available memory location, since 16-bit 
machine op codes and operands are always two bytes 
long and all addresses are even numbers. Enter the 
new contents for 202, e and again press SP. Repeat 
this sequence, stepping through memory, until all the 


ATARI 


* PERSONAL 
COMPUTER 
SYSTEM 


OWNERS! 



INSTANT 32 K RAM BOOST: '320 


Our new RAMCRAM gives you 32,768 bytes of add-in RAM. ready to 
go, for less than a penny a byte. Send the money or call (408) 727-0863 
and you can bill it to your bank card. Allow 3-6 weeks for delivery, 
please. Also available at your local computer store. 

For the ATARI 400 * : For the ATARI 800 * : 


There is a RAM slot inside your system. We 
designed RAMCRAM to fit it. Installation 
is simple, and must be performed by 
qualified personnel. It is plug-in compatible, 
of course, and allows the ATARI 400 to 
accept all software for 32K machines. 


Your system has three RAM slots in the 
card cage. Used with one ATARI 16K RAM 
module, RAMCRAM adds all the memory 
you can now use (48K bytes), leaving a 
third slot available for further expansion. 


170 Wolfe Road 
Sunnyvale, CA 94086 
(408) 727-0863 

AX LON 

^Indicates trademarks of Atari, Inc. 
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data is entered. Memory modification is ended by using 
RET after the last value, and if the contents of any loca- 
tion are correct, simply use SP to go on without entering 
any new value. The rest of the inspect/change instruc- 
tions (C, F, P, R and W) are single-location commands 
and are simply terminated with RET. 

Once your program is entered, check it by using this 
key sequence: M 200 RET. After location 200 is 
displayed, repeatedly press SP until the last of the new 
data has been displayed. With the new program entered, 
use the debug commands to verify program operation. 

First, since we entered the machine code directly in- 
stead of from cassette tape, we must initialize the CPU 
registers. P RET will display the current PC value, and 
200 RET will enter the program starting address into 
the PC. Also the same type of key sequence using W 
and F commands will set the workspace pointer and 
status register values, respectively. For initial opera- 
tion, we should set the SR to 0000 16 . 

Watching for entry errors 

If the program execution is begun by using E RET, 
the processor will begin operation at the location we 
set using the P command, if you used a good program 
and entered it correctly, then all is well. However, with 
a new program or a long program subject to entry 
errors, it is better to use S RET. With this command, 
our program will be executed one instruction at a time, 
and the display will show the address of the next in- 
struction to be executed. At any time during single- 
step operation, we can examine the current contents 
of the workspace registers and the status by using the 
R(Y) and F commands respectively. 

Another debug command is ‘execute to breakpoint’; 
with the command E 24C, the program will execute until 
location 024C 16 is reached. The display will then read 
BP 024C, and we can then check workspace registers, 
status, etc., until we are sure the program has operated 
correctly. After the program has operated correctly, it 
is wise to record the program on cassette tape. 

If a program is currently in memory and has been 
debugged, the D command allows us to make a cassette 
tape copy of the program for future use. The keyboard 
syntax we need reflects Tl’s practice with its larger 
computers; we must record considerable data on tape 
with the object code. The addresses of the first and 
last bytes of program code, the program counter value 
where the program execution begins, and a six-char- 
acter program name all are part of the command. When 
the tape is later loaded into memory, the program name 
is displayed if the load is successful. 

Finally, new programs can be entered in 9900 
assembly language by using the on-board symbolic 
assembler. This program (part of the Unibug monitor) 
“understands” assembly code entries and enters the 
corresponding machine code directly into memory. 

By using the user I/O port of the TM 990/189, we 
can do many kinds of sensing and control with minor 
additional circuitry. If the device we are trying to con- 
trol does not require all data bits to come true simul- 
taneously, the user’s I/O port gives us 1 6 bits of exter- 
nal sense and control function. The port actually has 
provisions for interrupt signal inputs, which often are 
not used. So, careful choices of pin functions can give 
us 1 6 I/O pins which can serve as either input or output, 
and six more pins which are input only. □ 


FREE Catalog 

New 4-way relief from problems with 
Computer/WP supplies and accessories. 


1. One-stop shopping. 

I nmac (formerly known as 
Minicomputer Accessories 
Corporation) has a catalog 
of over 1 000 products. Every- 
thing from racks and line- 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- 
puter or word processing 
system up and running. 

2. Hassle-free ordering. 

I nmac lets you order by 

mail or phone. So keep this free 
catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof. 

3. Fast shipment of just the quantity you need. 

I nmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum-order requirement. 

4. Field-proven quality means precision performance. 

I nmac guarantees every product in these 70 pages for 
at least 45 days. And even some fpr up to ten years. 

~ : g Send for your FREE 

Inmac catalog or call 

Intrrnjtionjl Minicomputer Aeerfforiff torpor jlion (408) 727-1970 today! 

2465 Augustine Drive, Santa Clara, CA 95051 

© 1979 International Minicomputer Accessories Corporation 
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BUSINESS SOFTWARE 


* HIGH-QUALITY COMMERCIAL GRADE PRODUCTS 

* SIMPLE DOCUMENTATION AND OPERATION.... 

* END-USER HOTLINE AND NEWSLETTER 

* RUNS UNDER CP/M AND CBASIC-2 IN 48K... 

* ALL SYSTEMS WILL INTERFACE TO LEDGER. 


* DESIGNED FOR VERY HEAVY OFFICE USE... * 

* REGULAR UPDATE SERVICES ARE AVAILABLE * 

* COMPLETE COMPUTER SYSTEMS AVAILABLE.. * 

* HANDLES BOTH FLOPPY DISKS & HARD DISK * 

* RUNS PERFECTLY ON 64K TANDY MODEL II. * 


INSURANCE AGENCY - FOR INDEPENDENT AGENCIES HANDLING DIFFERENT LINES FROM SEVERAL 
UNDERWRITERS. AUTOMATIC POLICY CREATIONS, RENEWALS, INVOICING AND POSTING OF 
COMMISSIONS BY PRODUCER, CLASS, UNDERWRITER, AND CLIENT. HAS DIRECT AND AGENCY BILLED 
STATEMENTS PLUS DETAILED REPORTS AND LOSS HISTORY FILE. 

MEDICAL MANAGEMENT - FOR SMALL TO MEDIUM CLINICS. PATIENT MASTER, HISTORY, TICKET , 
AND SCHEDULING FILES. HANDLES ICDA-9 DIAGNOSIS CODES AND CPT-4 PROCEDURE CODES WITH 
STANDARD OFFICE CHARGES. AUTOMATIC MONTHLY STATEMENTS AND PRINTING OF AMA INSURANCE 
FORMS AS WELL AS OVER TWENTY DIFFERENT OTHER REPORTS. 

DENTAL MANAGEMENT - SIMILAR TO MEDICAL EXCEPT DESIGNED FOR ADA PROCEDURE CODES AND 
CHARGES AND STANDARD ADA INSURANCE FORM. BOTH SYSTEMS HAVE A FORMS MENU FOR PRINTING 
ADDITIONAL STATE AND LOCAL INSURANCE FORMS AS WELL AS SPECIAL STATEMENTS. 

LEGAL TIME ACCOUNTING - FOR LAW OFFICES. HANDLES CLIENT FILES AND BILLING, 
APPOINTMENT SCHEDULING, AND COMPLETE CASE HISTORY FILES CATEGORIZED BY CASE TYPE, 
CLIENT, ATTORNEY, CASE NUMBER, AND DATE. HAS AUTOMATIC DEFAULT FOR STANDARD FLAT RATE 
OR HOURLY CHARGES BY CLASS OF CASE WITH MONTHLY ANALYSIS OF TIME SPENT BY EACH 
ATTORNEY IN EACH CATEGORY. LINKS FOR PRINTING STANDARD LEGAL FORMS ALSO PROVIDED. 

REAL-ESTATE MULTI-LIST - COMPLETE HANDLING OF NORMAL DAILY FUNCTIONS OF AGENCY, 
INCLUDING PRODUCTION REPORTS OF MTD AND YTD SALES AND COMMISSIONS BY SALESMAN. HAS 
FULL MULTI-LISTING DATABASE SYSTEM FOR EASY VIDEO SELECTIONS OF ALL PROPERTY MEETING 
SPECIFIC PARAMETERS. MANY ANALYSIS REPORTS AVAI LABLE , INCLUDING PROJECTED MORTGAGE 
PAYMENTS. LINKS PROVIDED FOR F INTING STANDARD REAL-ESTATE FORMS. 

PLUS GENERAL LEDGER, ACCOUNTS PAYABLE, ACCOUNTS RECEIVABLE, PAYROLL, INVENTORY, ON- 
LINE ORDER ENTRY, REAL ESTATE MULTI-LIST, FINANCIAL ANALYSIS, TAX PREPARATION, FULLY- 
INTEGRATED WORDPROCESSING, DATA BASE MANAGEMENT, CP/M FOR MODEL II, AND MUCH MORE! 


UNIVAIR, INC I 'R OI'HSSK )\A I . SKRVKT: $ V<>( • CAN’ l)IU*H.\I) 0.\! 

ADDRESS : 10327 LAMBERT INTERNATIONAL AIRPORT, ST. LOUIS MO. 63145 USA 

TELEPHONE 314 - 426-1099 MASTERCHARGE AND VISA CARDS ARE ACCEPTED ! 
PROGRAM MANUALS - $20 CREDITED TOWARD PURCHASE CATALOG - $5 IMMEDIATE SHIPMENTS! 
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Hardware Evaluation 



Low-Cost Aid for 
Turnkey System Development 

Pragmatic Designs’ DBM-1 Debug M 





by Roger H. Edelson 


A number of us computer hackers actually use micro- 
processors to develop “turnkey” or special purpose 
systems for sale, or as part of a larger piece of equip- 
ment. This, besides dedicated hardware configured for 
the specific task, requires a thoroughly debugged pro- 
gram resident in Prom or ROM. Since hardware and 
software development are interactive, there should be 
some method to quickly change the software stored in 
the ROM space as development progresses. 

A Prom traditionally solved this problem, but system 
development is greatly impeded by the requirement to 
erase and reprogram the Prom as software is changed. 
What is needed is a memory that can be easily updated 
or changed during operation, but cannot be inadver- 
tently overwritten by the development hardware. 

Pragmatic Designs, Inc. (Sunnyvale, CA) has a 
device, DBM-1 debug memory, that allows just such 
quick, nonpermanent modifications without the danger 
of program loss. This board is an S-1 00 bus-compatible 
card that allows simulation of the ROM (either ROM or 
Prom) in the turnkey or target microcomputer system 
through the use of static memory integrated circuits 
resident in the development computer system. 

The DBM-1 uses standard 2114 IK by 4-bit, 300 
nsec, static RAM circuits to simulate up to 2K bytes of 
Prom or ROM in the target computer. The table lists 
the different Prom/ROMs that can be simulated by the 
DBM-1. As mentioned, one debug memory card can 
simulate up to 2K bytes of memory, but not all of this 
capability need be utilized— it is possible to simulate 
only a IK Prom/ROM chip, if desired. 

There is, however, a limitation with regard to 
memory speed. As the debug memory uses 300 nsec. 
RAM circuits, it is not possible to simulate the faster, 
high speed bipolar technology memories. There is, 
though, no restriction on size; if the user finds it 
necessary to simulate more than a 2K block of memory, 
additional DBM-1 cards may be added as required. 

An additional design feature is a software control 
over the size of memory that the debug memory simu- 


lates. This is useful if the DBM-1 is used with a number 
of different target systems and it is not convenient to 
allow access to SW2-D normally used to set the size of 
the simulated Prom/ROM. The selection of ROM size is 
then determined by the state of bit 15 of the data 
stored in the trap address location. 

In order to use the DBM-1, the S-1 00 computer 
becomes the software development system that writes 
the desired program into the debug memory address 
space under program control. The target micropro- 
cessor then reads data out of the debug memory by in- 
putting its own memory addresses and chip selects 


Partial list of Prom/ROM devices simulated by 
the DBM-1 


27{?8, 2708L, 2708-1 
2753 

2308, IMS 4700 
2508 

7MS 271 6 

271 6, 2716-1 , 2716-2 
IMS 2516 
231 6E 
2616 


1 024 x 8 UV Erasable PROM 

1024 x 8 UV Erasable PROM, single +5 V supply 

1024 x 8 MOS ROM 

1 024 x 8 Factory Programmable PROM 

2048 x 8 UV Erasable'PROM 

2048 x 8 UV Erasable PROM, single +5V supply 

2048 x 8 UV Erasable PROM, single +5V supply 

2043 x 8 MOS ROM 

2048 x 8 Factory Programmable PROM 


just as if the memory resides in the address space of 
the target hardware. 

It is not necessary that the target microprocessor be 
the same as the one in the S-1 00 development system, 
or that it even be an S-1 00 bus system. The timing of 
the use of the memory by the target microprocessor is 
only dependent upon its hardware design and choice of 
processor and interface integrated circuits and the 
timing constraints of the expected Prom/ROM chip. 

There is no interrelation with the timing operation of 
the host or development computer. Of course, a 
memory contention problem could arise if the S-1 00 
system and the target hardware both tried to access 
the same location or any portion of the debug memory 
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address space at the same time; but actual conditions 
of use preclude this. 

When not using the debug memory to simulate Prom/ 
ROM space in the target system, memory space is not 
lost to the host computer. It may be accessed just as if 
it were normal memory. By the same token, when this 
memory is being used, the S-100 bus micro can be 
used for assembling, listing, or executing other applica- 
tion programs. As the write enable (WE) pins of the 
debug memory’s 21 14s are not available to the target 
microprocessor system, it is not possible for this hard- 
ware to alter the contents or programs stored in the 
static RAM. 

The debug memory acts like a ROM circuit. From the 
other side of the fence, however, the write enable lines 
are available to the S-100 bus processor and can fully 
utilize the memory space as if it were normal RAM. 

As an aid to program development, the debug memory 
contains a hardware address trap located in the two 
highest memory locations, a flip-flop on the DBM-1 is 
set. This is signaled by both an LED indication on the 
DBM-1 plus the availability of signal on the 1 6-pin inter- 
face cable and on the connector P-2, which indicate 
the status of the trap flip-flop. The trap flip-flop is not 
reset until the next access of the debug memory by the 
S-100 bus host system. 

To avoid writing the trap address in the middle of a 
block of memory when more than one DBM-1 is being 


used, provision has been made to daisy chain the trap 
logic. In this case, it is only necessary to write the trap 
address into the top two locations of the highest 
address in the 4K or larger block. Provision has also 
been made for providing a qualifying signal for the trap 
logic where the simulated Prom is part of an array on a 
memory board. 

Switches (SW2-B/C) provide that the trap address 
sampling may be changed from the usual “leading 
edge’’ sample to a “trailing edge’’ sample, if required. 
In this case, leading and trailing edges refer to ROM 
chip’s “chip-select’’ control signal. 


Keep cable lengths short 


Depending on the amount of memory to be simulated, 
the card is interconnected to the target system through 
either one or two 24-pin jumper cables. Cable lengths 
up to three feet may be used reliably, even with an un- 
buffered system, depending on the capacitive loading 
and the timing margins designed into the target system. 
To reduce crosstalk and ringing, the DBM-1 includes a 
passive terminator; for reliable operation, interconnect- 
ing cable lengths should be kept as short as possible. 
The passive terminator is not similar to the ones usually 
used for reducing ringing on S-100 bus lines. 

In this design, all signals are connected to a single 
node through diodes (figure 1 ); it should do a reasonable 
job on signal overshoot but negative going spikes will 
not be clamped as the diodes are reverse biased. If the 
user finds his target system does not possess enough 
capacitive driving capability or timing margin to use the 
interconnection cables as is, a circuit is provided to 
buffer the address and data lines (figure 2) and may 
also be used if it is necessary to employ interconnecting 
cables longer than one meter. 


Target C 
ROM Socket 


74LS367 


DBM-1 ROM 
Socket 



Figure 2. Buffer board 
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You’ve got a BRAIN — 

USE IT! 

SYSTEMS INTEGRATION sets new standards with SUPER-IOS™ , 
an advanced CPM* compatible operating system, designed 
specifically to take advantage of the SUPERBRAINf hardware . 

NEW STANDARD FEATURES INCLUDE: 

REAL-TIME-CLOCK: Set/Read DATE/TIME, 

ADVANCED KEYBOARD FEATURES: FULL TYPOMATIC action 
on ALL KEYS, TYPEAHEAD, USER PROGRAMMABLE KEYPAD 
ADVANCED SCREEN FEATURES: Character and Line Insert/De- 
lete, Read Cursor, Read Character at Cursor, Read CRT Pointer, 
SCROLL UP/DOWN, WINDOWED SCREEN CONTROL, SET 
TOP/BOTTOM, SCREEN Printing. 

DISK ENHANCEMENTS: including AUTO select for 128/512 byte 
diskettes, Full File control, Link to program, Auto search 
COMMUNICATIONS ENHANCEMENTS: MAIN Port is buffered for 
enhanced telecommunications 
SPOOLING is Standard! 

PLUS OVER TWO DOZEN UTILITY Programs!!!!!!! 

All of this for ONLY $175! 

SYSTEMS INTEGRATION also provides a full line of software and 
hardware systems for wordprocessing, telecommunications and 
general business applications. 

We also carry the full line of LIFEBOAT & INFOSOFT software. 

HARDDISK and OEM design support available 


Prepaid COD, Mastercharge or VISA orders accepted. Shipping extra. 
NY residents add 8% tax. 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 


DON’T BLAME THE SOFTWARE! 



Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 

Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 

•ISOLATOR ( ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $56.95 

•ISOLATOR ( ISO-2) 2 filter isolated 3-prong socket banks; 
(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank $56.95 


•SUPER ISOLATOR (ISO-3), similar to ISO-1 A 

except double filtering & Suppression .... $85.95 

•ISOLATOR (ISO-4), similar to ISO-1 A except 

unit has 6 individually filtered sockets .... $96.95 

•ISOLATOR (ISO-5), similar to ISO-2 except 

unit has 3 socket banks, 9 sockets total . . . $79.95 

•CIRCUIT BREAKER, any model (add-CB) Add $ 7.00 


*CKT BRKR/SWITCH/PILOT ( CBS) 


• Add $14.00 


TOLL FREE ORDER DESK 1-800-225-4876 

(Except Me, HI, Ak, Pr, Canada) 

ISS Electronic Specialists, Inc. 

1/1 South Main Street. Natick. Mass. 01760 Dept. IF 

TECHNICAL & NON-800 AREAS 1-61 7-655-1 532 
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A block diagram is shown in figure 3. Note that the 
card consists of five major blocks. The card select 
block contains circuitry that allows the 2K of static 
memory to be located on any 2K boundary within the 
entire address space. The ROM being simulated may, 



Figure 3. Block diagram 


of course, be located anywhere within the address 
space of the target microcomputer, without regard to 
its location in the S-100 bus address space. 

The selection of the 2K boundary within the S-100 
address space is done by jumpers or a switch. On the 
board I received, the jumper area had a socket to 
accommodate either a switch, or a 16-pin jumper 
header. The design requires that many of the various 
S-100 bus signals be used in multiple places on the 
board. In order to meet the loading requirements of the 
tentative S-100 bus standards, the manufacturer has 
buffered those signals that have multiple usage, a 
choice with which I heartily agree. 

Because of the complexity of some of the logic, it is 
necessary to force the S-100 bus system into “wait 
states” in order not to violate timing constraints of the 
S-100 system. Normally two wait states are required, 
but if only one wait state is sufficient, a switch (SW2-A) 
is provided to allow this option. 

The physical design and construction of the DBM-1 
is excellent and evinces a high standard of workman- 
ship. The S-100 bus edge connector is gold-plated for 
reliability and the board markings are clear and readable. 
On my board, approximately 60% of the integrated cir- 
cuits were socketed, while the others were soldered. I 
really don’t understand the logic behind this. In some, 
an LS02 was placed in a socket, and in another location 
the same chip was soldered. For ease of servicing, I 
prefer all integrated circuits be socketed, and I’m willing 
to pay slightly higher for it. As it is, the DBM-1 is not an 
expensive board, retailing for less than $200. □ 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80 T “* MICROCOMPUTER 


MONTHLY 
NEWSMAGAZINE 
FOR TRS-80™ 
OWNERS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 



• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNER S CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 

• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 

• LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 

• PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM) 

• EXTEND 16 DIGIT ACCURACY TO TRS-80™ FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 

• NEW DISK DRIVES FOR YOUR TRS-80™ 

• PRINTER OPTIONS AVAILABLE FOR YOUR TRS-80™ 

• A HORSE SELECTION SYSTEM*** ARITHMETIC TEACHER 

• COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 

• RANDOM SAMPLING***BAR GRAPH 

• CHECKBOOK MAINTENANCE PROGRAM 

• LEVEL II UPDATES***LEVEL II INDEX 

• CREDIT CARD INFORMATION STORAGE FILE 

• BEGINNER’S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 

• LINE RENUMBERING 

• AND CASSETTE TIPS, PROGRAM HINTS, LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER, ACCOUNTS PAYABLE AND 
RECEIVABLE, FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE, 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) . . AND 


FRtt 

■» m w< 


WORD PROCESSING PROGRAM (Cassette or Disk) For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 
LEVEL II RAM TEST (Cassette or Disk) Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete file management for your TRS-80™ 

CLEANUP (Cassette or Disk) Fast action Maze Game 




ADVENTURE (Cassette or Disk) Adventure #0 by Scott Adams (From Adventureland International) . trsso" is a trademark of Tandy CORP 


SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80™ PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 


•CQMPIJTRQNICS! 

fVlATVOV^ATCAL APRJCATOMS SE*=»V1C£ 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


^ m HOUR 
ORDER 
LINE 


ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

(#1 - July 1978 • #7 - January 1979 • #12 - June 1979 • #18 - January 1980) 


(914) 425-1535 



NEW SUBSCRIPTION 


RENEWAL 


NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

NEW!!! 

MOD-II NEWSLETTER 
;$lZ/year (or 12 issues) 


CREDIT CARD NUMBER . 
SIGNATURE 


NAME 


ADDRESS 


-CITY. 


. STATE. 


EXP. DATE. 


.ZIP. 


** ADD S6/YEAR (CANADA, MEXICO) - ADD S12/YEAR AIR MAIL - OUTSIDE OF U S A , CANADA & MEXICO 4 
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Sounds of the Atari 
Jliin Basic 


by Herb Moore© 

This series provides the novice programmer with the 
fundamentals of the Atari Basic language to generate 
sounds and music on the 400 and 800 computers. No 
prior knowledge of music is required and, read in 
sequence, it reveals tools necessary for truly creative 
music programming. 


In order to get an Atari to generate sounds, you 
must enter a ‘sound’ statement consisting of four 
variables: V (for voice), N (for note), T (for tone) and 
L (for loudness). 

The form of the ‘sound’ statement is: 

SOUND V,N,T,L 

In this form, the statement is a direct command. 
Let’s give the variables some numeric values (to be 
explained in a moment). It looks like: 

SOUND 0,121,10,8 

It is important to separate each variable in the state- 
ment with a comma. If you type this command and 
press the ‘return’ key, the machine will produce a 
single sustained tone that is approximately middle C in 
pitch. This note will continue until you press the 
‘system reset’ key to stop it. 

Here’s what the statement has told the machine. The 
first variable V turns on the sound for one of it’s four 
voices. Since computers start counting from 0, the 
voices are numbered from 0 to 3. 

There are actually 256 note values available 
(numbered 0 to 255). But the machine is able to produce 
several other notes as well. If, for example, you 
entered the value 1 19 for the N variable in the ‘sound’ 
statement, it would produce a note somewhere between 
middle C and C #. 

The next value in the statement, 10 for T, is one of 
16 tones available in Atari Basic (numbered 0 to 15). 
This particular value provides a fairly “pure tone” 
whereas you might encounter some rather unusual 
sounds if you try some other values for this variable. 
We’ll look at some of these tones more in later articles 
as you begin to program some special effects. 

The last value in the statement, 8 for L, represents a 
medium level from one of the 16 levels of loudness 
(numbered 0 to 15). 

A direct command is useful if you wish to have the 
machine perform some simple operation one time. 

However, if you’ve tried some different values in the 
‘sound’ statement, you may tire of typing the state- 


ment over again. Here’s a way to accomplish this with a 
simple program that can be repeated. Type the state- 
ment above but give it a line number: 

10 SOUND 0,121,10,8 

This tells the machine that this is part of a program 
rather than a direct command. When you now press 
‘return’, it enters this line into the computer’s memory 
to be used later. If you run this program at this point, 
you probably won’t hear anything. When the machine 
runs a program, it stops when it comes to the end. In 
this case the machine turns the tone on and off so fast 
that you would likely not hear it. In order to sustain a 
note as before, add the line: 

20 GOTO 10 

and press ‘return’. (After typing a line, always press the 
‘return’ key to enter it into memory.) 

This line tells the machine to go back and reexecute 
line 10, thus forming a loop that sustains the note. 
Now, in order to have the computer execute this pro- 
gram, type ‘run’ and press ‘return’. This will produce 
the same sustained tone as before until ‘system reset’ 
is keyed to stop the program. Although you had to type 
in two lines to accomplish the same thing with a pro- 
gram, the advantage is that you can run the program 
again by typing ‘run’ and pressing the return key. 

Since the computer executes commands very quickly, 
we often find it necessary to tell the machine to pause 
briefly before going on to the next command. This is 
especially important in music since we often wish to 
vary the length of different notes or rests. The way this 
can be done is to have the computer count for a while 
before going on with the ‘for-next’ loop. If at line 20, 
instead of having the machine go back to line 10, we 
add a ‘for-next’ loop, we get: 

10 SOUND 0,121,10 ,8 

20 FOR W = 1 TO 200 

30 NEXT W 

Lines 20 and 30 tell the machine to count from 1 to 
200. If you run this program, you will hear how long it 
takes for the machine to count to 200 since the tone 
will be sustained that long and the machine will turn off 
the tone. By substituting different values for the number 
200 in this program, you can explore some different 
durations for the tone. 

You can also use a ‘for-next’ loop to change the 
value of one of the variables in the ‘sound’ statement. 
Suppose, for example, you wanted the note to start 
very softly and increase in loudness. This could be 
accomplished with: 

10 FOR L = 0 TO 15 

20 SOUND 0,121, 10, L 

30 FOR W = 1 TO 1 00:NEXT W 

40 NEXT L 
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SuperSofft’s 

Gallery of CP/M Masterworks 



SUPER-M-LIST: A complete, easy to use mailing list program 
package. Allows for two names, two addresses, city, state, zip and 
a three digit code field for added flexibility. Super-M List can sort 
on any field and produce mailing labels direct to printer or disk file 
for later printing or use by other programs Super-M-List is the 
perfect companion to TFS. Handles 1981 Zip Codes! 

Requires: 48K CP/M 

Supplied with complete user manual: $75.00 manual alone: $10.00 

TFS-Text Formatting System: An extremely powerful formatter. 
More than 50 commands. Supports all major features including: 

• left & right margin justification • user defined macros 

• dynamic insertion from disk file • underlining and backspace 
TFS lets you make multiple copies of any text. For example: Per- 
sonalized form letters complete with name, address & other inser- 
tions from a disk file. Text is not limited to the size of RAM making 
TFS perfect for reports or any big job. Text is entered using CP/M 
standard editor or most any CP/M compatible editor. 

Requires: 24K CP/M 

Supplied with extensive user manual: $85.00 manual alone:$20.00 
Source to TFS in 8080 assembler (can be assembled using stan- 
dard CP/M assembler) plus user manual: $250.00. 
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TEXT PROCESSING 









DIAGNOSTICS I: Easily the most comprehensive set of CP/M compatible 
system check-out programs ever assembled. 

Tests: 

• Memory • CPU (8080/8085/Z80) • Terminal • Disk • Printer 

To our knowledge the CPU test is the first of its kind anywhere. Diagnostics 
I can help you find problems before they become serious. A good set of 
diagnostic routines are a must in any program library. Minimal re- 
quirements: 32K CP/M. Supplied with complete user manual: $75.00 Manual 
alone: $15.00 

DIAGNOSTICS II: Includes all of Diagnostics I, plus: 

• Every test is “submit '-able 

• A complete Spinwriter/Diablo/Qume test has been added 
(Serial Interface only) 

• Output may be logged to disk 

• Expanded memory test 

• Expanded terminal test 

• Expanded disk test 

Diagnostics II provides the next level in system maintenance. 

Requires: 32K CP/M 

Price: $100.00 Manual only: $15.00 
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‘TINY’ PASCAL II: We still call it Tiny' but it’s bigger and better than ever! This is 
the famous Chung-Yuen ‘Tiny’ Pascal with more features added Features include 

• recursive procedures/functions • integer arithmetic • CASE 

• FOR (loop) , • sequential disk I/O • 1 dimensional arrays 

• IF.. .THEN. ..ELSE • WHILE • PEAK & POKE 

• READ & WRITE • REPEAT. ..UNTIL • more 

‘Tiny’ Pascal is fast Programs execute up to ten times faster than similar BASIC 
programs. SOURCE TOO! We still distribute source, in ‘Tiny’ Pascal, on each 
discette sold. You can even recompile the compiler, add features or just gain in- 
sight into compiler construction 

Requires: 36K CP/M. Supplied with complete user manual and source on discette 
$85.00. Manual alone: $10.00 

STACKWORK’S FORTH: A full, extended Forth interpreter/compiler produces 
COMPACT, ROMABLE code As fast as compiled FORTRAN, as easy to use as in- 
teractive BASIC. 

SELF COMPILING: Includes every line of source code necessary to recompile 
itself. 

EXTENSIBLE: Add functions at will. 

Z80 or 8080 ASSEMBLER included 
Single license, OEM licensing available. 

Please specify CPU type: Z80 or 8080 

Supplied with extensive user manual and tutorial: $175.00 

Documentation alone: $25.00 

SSS FORTRAN: The SSS FORTRAN compiler is fast, efficient, and complete 
(full 1966 ANSI standard with extensions). The RATFOR compiler compiles into 
FORTRAN allowing the user to write structured code while retaining the 
benefits of FORTRAN The FORTRAN supports many advanced features not 
found in less complete implementations, including complex arithmetic, 
character variables, and functions Complete sequencial and random disk I/O 
are supported. SSS FORTRAN will compile up to 600 lines per minute 1 Recur- 
sive subroutines with static variables are supported ROMable ‘.COM tiles 
may be generated. SSS RATFOR allows the use of contemporary loop control 
and structured programming techniques SSS RATFOR is similar to FORTRAN 
77 in that it supports such things as 

• REPEAT... UNTIL • WHILE * IF. THEN ELSE 

SSS RATFOR is supplied with source code in FORTRAN and RATFOR 
System Requirements & Prices: 

SSS FORTRAN requires a 32K CP/M system. 

SSS FORTRAN with RATFOR: $325.00 
SS FORTRAN alone: $250.00 

RATFOR alone: $100.00 

(Sold only with valid SSS FORTRAN license) 
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UTILITIES I: A collection of programs that you will find useful and 
maybe even necessary in your daily work (we did!). 

Includes: 

GREP: Searches files for a specified string 
SORT: In core sort of variable length records 
CMP: Compare two files for equality 

PRINT: Formatted listings to printer 
PG: Lists files to CRT a page at a time 

. . . plus more . . . 

Requires: 24K CP/M 

Supplied with manual on discette: $60.00 

UTILITIES II: Many new programs not available elsewhere. Includes these 
"file" utilities: 

DIFF. Source comparitor 

PR: Powerful multicolumn output formatter 

CAT' Concatenate files 

Substitute strings in files 

. . . plus more . . . 

Requires: 24K CP/M $60.00 
Supplied with manual on discette 
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UTILITIES 



TERM: A complete intercommunications package for linking your com 
puter to other computers. Link either to other CP/M computers or to large 
timesharing systems. TERM is comparable to other systems but costs 
less, delivers more and source is provided on discette! With TERM you 
can send and receive ASCII and Hex files (COM too, with included conver- 
tion program) with any other real time communication between users on 
separate systems as well as acting as timesharing terminal. 

• Engage/disengage printer • error checking and auto retry 

• terminal mode for timesharing between systems 

• conversational mode • send files • receive files 

Requires: 32K CP/M 

Supplied with user manual and 8080 source code: $150.00 
Manual alone. $15.00 
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ANALIZA: An amazingly accurate 

tT: 


}• 

Z8000 CROSS ASSEMBLER: Supports: 


■V. 

simulation of a session with a 




full Z8000 syntax, segmented and 


';•/ 

psychiatrist. Better than the famous 

• : ; 



unsegmented mode, full 32-bit 

"•V 


"ELIZA~ program. Enlightening as 

.V-. 



arithmetic, hex output, listing output. 

: 


well as fun. An excellent example of 

:Y 


.V 

"downloader". 


V. 

Artificial Intelligence. 




Requires: 56K CP/M $500.00 



Requires: 48K CP/M, CBASIC2 




1 year maintenance $300.00 



Cost: $35.00 

■ 


IJ 

manual alone $ 50 00 
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entertainment 
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ENCODE/DECODE: A complete software security system for CP/M 
Encode/Decode is a sophisticated coding program package which trans- 
forms data stored on disk into coded text which is completely unrecog- 
nizable. Encode/Decode supports multiple security levels and passwords 
A user defined combination (One billion possible) is used to code and 
decode a file. Uses are unlimited Below are a few examples 

• databases • payroll files • programs • tax records 
Encode/Decode is available in two versions: 

Encode/Decode I provides a level of security suitable for normal use 
Encode/Decode II provides enhanced security for the most demanding 
needs. 

Encode/Decode I $50.00 Encode/Decode II: $100 00 manual alone $15 00 


SOFTWARE SECURITY 


On line “Help" system provided with every program package. 

SuperScft 

First in Software Technology 


CP/M Formats: 8” soft sectored, 5" Northstar, 5" Micropo- 
lis Mod II, Vector MZ, Superbrain DD/QD 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 

CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 
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Line 10 tells the machine to begin reading the first 
16 values for L. 

Line 20 tells it to enter that value in the ‘sound’ 
statement. 

Line 30 is the time delay again telling the machine to 
stay at L = 0 while it counts to 1 00. (We take advan- 
tage of Atari Basic’s ability to include more than one 
statement in a given line by separating statements with 
a colon.) 

Line 40 tells the machine to enter the next value of L 
until all 16 values have been played. 

If you wish to hear the notes in the octave above 
middle C, you can write a program using the following 
‘for-next’ loop: 

10 FOR N =60 TO 121 
20 SOUND O.N.10,8 
30 FOR W = 1 TO 100:NEXT W 
40 NEXT N 

You might be slightly surprised to hear that the 
sequence of notes descend in pitch even though the 
values of N ascend from 60 to 1 21 . Remember that the 
numeric values for N are inversely related to the pitch 
of the note. So it’s actually playing C above middle C 
down to middle C. In order to play the same octave in 
ascending sequence, change line 10 to: 

10 FOR N = 121 TO 60 STEP -1 
The ‘step - 1 ’ tells the machine to count backwards. 
You don’t need the semicolon since the ‘step’ function 
is not a separate command but part of the command 
being used. While we’re at it, ‘step’ can tell the machine 
to count by 2s, 3s or whatever either backwards or for- 
wards. For example, change line 10 in the program to: 

10 FOR N = 1 21 TO 60 STEP -7 

This will give you an ascending sequence of 9 tones. 
To get ascending and descending tones, try: 

10 FOR N = 121 TO 60 STEP -7 
20 SOUND 0,N,10,8 
30 FOR W = 1 TO 100:NEXT W 
40 NEXT N 

50 FOR N =60 TO 121 STEP 7 
60 SOUND 0,N,10,8 
70 FOR W = 1 TO 100: NEXT W 
80 NEXT N 
90 GOTO 10 

When there is a particular operation that the machine 
is to perform in exactly the same manner at several dif- 
ferent places in the program, you can use a subroutine. 
A ‘gosub’ tells the computer to leave temporarily the 
main program and go to a subroutine. In the subroutine, 
a ‘return’ tells the computer to continue with the main 
program at the line following ‘gosub’. So we can 
rewrite the previous program using a subroutine: 

10 FOR N = 121 TO 60 STEP -7 
20 GOSUB 500 
30 NEXT N 

40 FOR N = 60 TO 1 21 STEP 7 

50 GOSUB 500 

60 NEXT N 

70 GOTO 10 

500 SOUND 0,N,10,8 

51 0 FOR W = 1 TO 50:NEXT W 

520 RETURN 


The difference between these two programs may 
seem to be a matter of six of one and half a dozen of 
the other. But it can be a very useful programming tool. 

In order to turn on more than one voice, make a 
‘sound’ statement for each. For example, the following 
program will make the machine play the three notes of 
a C major chord (C-E-G) all at once. 

10 SOUND 0,121,10,8 
20 SOUND 1,96,10,8 
30 SOUND 2,81,10,8 
40 FOR W = 1 TO 1 00:NEXT W 
50 END 

If you wish to change to different chords without 
having to type in ‘sound’ for each new one, change the 
above program into a subroutine. Make the note values 
be the variable N and change the line numbers so that it 
appears at the end of the program. 

By entering different values for N and going to the 
subroutine, you can easily change chords. Here’s a 
program that plays a C major chord but switches back 
and forth between two different octaves: 

10 NO = 1 21 :N1 = 96:N2 = 60 
20 GOSUB 500 

30 NO = 243: N1 =193:N2 = 162 

40 GOSUB 500 

50 GOTO 10 

500 SOUND 0, NO, 10, 8 

510 SOUND 1,N1,10,8 

520 SOUND 2,N2,10,8 

530 FOR W = 1 TO 100:NEXT W 

540 RETURN 

Played in this way, the two chords are heard im- 
mediately after each other so that they run together 
with no pause. If you wish to create a slight pause, 
add a few lines to the subroutine that will turn the 
voices off briefly. 

Move ‘return’ to line 580 and add: 

540 SOUND 0,0, 0,0 

550 SOUND 1,0, 0,0 

560 SOUND 2, 0,0,0 

570 FOR Z = 1 TO 1 0:NEXT Z 

580 RETURN 

Lines 540 through 570 tell the machine to turn off 
the three voices being used very briefly while it counts 
to 10 before returning to the main program. This brief 
pause between the chords is what you would expect to 
hear from more “conventional” instruments like the 
piano, for example. That is, you would be able to hear 
the beginning of each new note or chord as it is played. 
The way a note begins is called the attack. A violin or 
cello cannot create passages with the percussive 
attack of a piano. (Later articles will discuss ways in 
which the attack of a note can be varied.) 

Looking at the program so far, by substituting dif- 
ferent values for the variables NO, N1, and N2 in lines 
1 0 and 30, it is possible to play various chords. Or by 
adding more lines, you can play more chords by still 
using the subroutine. For example: 

50 NO = 162:N1 =128:N2 = 108 
60 GOSUB 500 
70 GOTO 10 

would add a G major chord to the sequence. 

Before going on, there is one more detail that can 
be added to the program: rather than have the time 
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PROFESSIONAL B/W MONITORS 

Designed for industry... priced for the home. 



video lOO 

The video 100 computer moni- 
tors are ideal for all your personal 
and business needs. These highly 
reliable 12" black and white moni- 
tors feature a 12 MHz band width 
and 80 character by 24 line display. 
Plug-in compatability with Apple, 
Atari, Radio Shack, O.S.I., Micro- 
Term and Exidy make these the 
perfect text display for almost any 
system. 

Sturdy, lightweight plastic cabinet 

UNDER $ 1 70.00 


VIDEO 100 AND VIDEO 100-80 SPECIFICATIONS 

12" diagonal measure display • Convenient front panel controls • Video bandwidth 12MHz ±3 DB 

• Input impedance 75 Ohms • 80 character by 24 line display • 90° deflection picture tube 

• Video 100-80 provides mounting space for mini floppy disk. 

• Resolution— Over 700 lines at center horizontally— over 350 lines at center vertically 


AMDEKCORP. the new name for Leedex Corn, 


2420 East Oakton Street, Suite E • Arlington Heights, Illinois 60005 • (312) 364-1180 • TLX: 25-4786 

Dealer discount available 


video 100-Bo 

The model 80 features an indus- 
trial grade metal cabinet with built- 
in disk mounting capability and 
space for an 11"x 14" PC board for 
custom designed electronics. 

The solid state circuitry assures 
a sharp, stable, and trouble-free 
picture. The front panel controls 
include power, contrast, horizon- 
tal hold, vertical hold, and bright- 
ness. Adjustments for size, video 
level, and width are located on the 
rear panel. 

Rugged metal cabinet with disk 
space 

UNDER $ 200.00 
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delay loops found in lines 530 and 570 be of fixed 
duration, make them variable. Change lines 530 and 

570 of the subroutine to: 

530 FOR W = 1 TO X:NEXT X 
and 

570 FOR Z = 1 TO Y:NEXT Y 
By giving different values for X and Y in the main pro- 
gram, the duration of the chords or' the pauses can be 
varied. We simply need to add values after the values 
for the notes of the chord and before going to the 
subroutine. Try these to get the hang of it. 

1 5 X = 100:Y = 10 
35 X = 300:Y = 100 
45 X = 50:Y = 250 

Now you should have a program that looks like 
this. You may, of course, have some different values 
for notes and duration, but the basic form should be 
the same. 

10 NO = 121 :N1 = 96:N2 = 81 
1 5 X = 100:Y = 10 
20 GOSUB 500 

30 NO = 243: N1 =193:N2 = 162 
35 X = 300:Y = 100 
40 GOSUB 500 

50 NO = 1 62:N1 = 1 28:N2 = 1 08 

55 X = 50:Y = 250 

60 GOSUB500 

70 GOTO 10 

500 SOUND 0, NO, 10, 8 

510 SOUND 1,N1,10,8 

520 SOUND 2,N2,10,8 

530 FOR W = 1 TO X:NEXT W 

540 SOUND 0,0, 0,0 

550 SOUND 1,0, 0,0 

560 SOUND 2, 0,0,0 

570 FOR Z = 1 TO Y: NEXT Z 

580 RETURN 

So far the program has been playing only three of the 
four available voices at a time. It is fairly easy to 
introduce the fourth voice in such a way that it is able 
to play melodies against the background of chords 
already provided. 

Here’s a program that switches between the chords 
C major and G major with three voices and plays a 
melody with the fourth voice: 

10 NO = 121 : N 1 =96:N2 =81 
20 GOSUB 500 

30 N3 = 29:X = 15:Y = 10:GOSUB 540 
40 N3 = 35:X = 1 5:Y = 1 0:GOSUB 540 
50 N3 = 45:X = 1 5:Y = 1 0:GOSUB 540 
60 N3 = 29:X = 1 5:Y = 1 0:GOSUB 540 
70 Y = 10:GOSUB 570 
80 NO = 243:N1 =193:N2 = 162 
90 GOSUB 500 

1 00 N3 = 72:X = 40:Y = 1 0:GOSUB 540 

1 1 0 N3 = 81 :X = 40: Y = 1 0:GOSUB 540 

1 20 Y = 1 0:GOSUB 570 

130 GOTO 10 

500 SOUND 0, NO, 10,8 

510 SOUND I.NI.10,8 

520 SOUND 2,N2,10,8 

530 RETURN 

540 SOUND 3,N3,10,8 


550 FOR W = 1 TO X:NEXT W:GOSUB 600 

560 RETURN 

570 SOUND 0,0, 0,0 

580 SOUND 1,0, 0,0 

590 SOUND 2, 0,0,0 

600 SOUND 3, 0,0,0 

610 FOR Z = 1 TO Y: NEXT Z 

620 RETURN 

This program is built in essentially the same form as 
the previous one with a few changes and additions. 
There is the addition of lines in the subroutine to turn 
the “melody voice” on and off. These are line 540 to 
turn it on and line 600 to turn it off. The use of the time 
delay sequences in the previous programs (lines 15, 
35, and 55) has been eliminated. 

If these lines are left in, the machine would play the 
chord for the designated duration and then turn it off 
before executing the lines that play the melody 
sequence. In order to keep the voices of the chord on, 
and the melody playing simultaneously, take advantage 
of the fact that any voice will remain on a particular 
note until we either turn it off or change the note. 
Therefore, after registering the note values for the 
three voices of the chord (line 10), the program goes 
directly to the subroutine in line 500 and turns the 
voices on. 

The ‘return’ statement at line 530 is necessary to 
get back to the main program and begin to execute the 
lines that play the melody. In this way we get out of the 
subroutine without turning off the voices of the chord. 

Line 30 enters a note value for the melody voice, and 
values for the duration of each note and the pause after 
it. ‘Gosub 540’ tells the machine to execute lines 540 
and 550, which turn on the melody voice for the duration 
indicated by the value of X in line 30. The ‘gosub 600’ 
at the end of line 550 tells the machine to skip down to 
line 600, which turns the note for the melody off for the 
length of time indicated by the value of Y in line 30. The 
‘return’ statement in line 620 tells the machine to go 
back and pick up where it was, in this case right after 
line 550. 

But we need to get out of the subroutine at this point 
and play the next note without turning off the voices of 
the chord. The ‘return’ statement at line 560 sends the 
machine back to line 40, which executes the same 
sequence just described but with a different value for 
N3. Line 50 does the same. 

At line 70, we want to turn off the voices gf the chord 
as well as the melody, so we go to line 570 of the 
subroutine. Lines 570 through 610 will turn off all four 
voices for the duration entered for Y in line 70; 620 
returns to the main program at line 80. 

Lines 80 through 120 repeat the same process as 
lines 10 through 70 in order to play a different chord 
and melody notes. 

In this form, enter whatever values you want for 
notes, their duration and the pause after them in such a 
way that the three notes can be sustained while 
another voice moves independently. Start the sub- 
routine at line 5000 to allow more room, then enter 
numerous sequences of sustained three-note triads 
with melodies. 

Next month we will discuss color graphics, which can 
be programmed in Atari Basic, and explain how to co- 
ordinate them with sound. □ 
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Automated 

Equipment 

Incorporated 

1B4-3D Wand, Fountain Valley, CA 92708 


WE’VE MOVED! 

Call Toll-Free for latest low prices! 
1-800-854-7635 Outside CA 
714-963-1414 Inside CA 
1-800-854-7635 Outside Cont. USA 
Prices change daily to meet competition. 



TERMINALS 


TELEVIDEO 912B $698 

TELEVIDEO 912C 698 

TELEVIDEO 920C 748 

NEW TELEVIDEO 950 1000 

SOROC IQ-120 695 

ZENITH Z-19 735 

HAZELTINE 1500 850 



NORTHSTAR 

HRZ-1-32K-D $1990 

HRZ-2-32K-D 2295 

HRZ-1-32K-Q 2450 

HRZ-2-32K-Q 2690 

ADDITIONAL 32K RAM 450 

HARD DISC SYSTEM 3935 

8"DISC DRIVES FOR NORTHSTAR. .CALL 
NORTHWORD 295 



PRINTERS 

NEC 5510 (TRACT., RIB.,THIM) $2570 

NEC 5520 (TRACT., RIB.,TH I M) 2900 

NEC 5530 (TRACT., RIB.,THIM) 2600 

MALIBU 2295 

TI-820 1640 

ANACOM (SPECIAL) 990 

EPSON MX80 CALL 

AN ADEX DP-8000 795 

AN ADEX DP-9500 1345 

XYMEC CALL 



SOLID STATE 



MUSIC 

KIT 

ASM 

CB2 Z80 CPU 

. . .$200. . 

. . . $265 

VB1C 

VIDEO 

. . . 140. . 

. . . 190 

VB2 

VIDEO 

... 155.. 

. . . 210 

VB3 

VIDEO 

. . 375 . . 

. . . 440 

104 

INTERFACE 

.. 165.. 

. . . 225 

SB1 

SYNTHESIZER . . 

. .. 195.. 

. . . 270 


MEASUREMENT SYSTEMS MEMORY 

DM3200 32K 4MHZ 480 

DM6400 64 K 4MHZ 595 

DMB3200 32 K 4MHZ BANK SELECT. 630 
DMB6400 64K 4MHZ BANK SELECT . 745 


DYNABYTE 


DB 8/1 COMPUTER $ 2395 

DB 8/1 COMPUTER WITH 

5" DRIVES 3900 

DB 8/4 DUAL 8" DRIVES 3030 

32M PHOENIX 11800 

96 M PHOENIX 18000 

ALTOS 

64K, ON E M B FLOPPY 3800 

64K, ONE MB FLOPPY, 

EXPANDABLE 5100 

64K, 14.5MG HARD DISK 8100 


MORROW 

DISCUS 2D 1 DRIVE 970 

DISCUS 2D 2 DRIVE 1635 

DISCUS 2 + 2 1 DRIVE 1265 

DISCUS 2 + 2 2 DRIVE 2245 

DISC JOCKEY 2D CONTROLLER .... 350 

DISCUS M26 HARD DISC 3990 

ADDITIONAL HARD DISC 3685 

WE CAN CONFIGURE THE HARD DISC 
AND FLOPPIES TO WORK WITH N.S. AND 


OTHER S100 SYSTEMS. CALL FOR DE- 
TAILS. 


SOFTWARE 


WORDSTAR $350 

MAILMERGE 100 

DATASTAR 250 

N.S. PASCAL 160 

MAGIC WAND 290 

CBASIC 100 

BOOKKEEPER .... 800 


ADDITIONAL SOFTWARE DISCOUNTS 
WITH SYSTEM PURCHASE 


GRAHAM-DORIAN 

JOB COSTING$700 
INVENTORY.. 475 
CASH REG. . . 475 
APARTMENT. 475 
MEDICAI 700 


STRUCTURED SYS 

ACCTS REC. . . $700 
ACCTS PAY ... . 700 

GENLEDG 700 

PAYROLL 700 

INVENTORY ... 425 


MISC 

NEC THIMBLES $ 14 

NEC RIBBONS 6 

RS 232 CABLE 5' 20 

RS 232 CABLE 10' 25 

LEDEX MONITOR 125 

NOVATION CAT 165 


DISCS-BOX OF 10 

VERBATUM5V4 1SIDE$27 
VERBATUM5V4 2SIDE 45 
VERBATUM 8 1 SIDE 35 

VERBATUM 8 2SIDE 55 
OTHERS CALL 

PLASTIC STORAGE BOXES3 


We will try to beat any advertised price. 

TERMS: All prices listed are cash discounted and subject to 
change. COD’s are 2% additional. Universities and 
well rated-firms Net-10. 

SHIPPING: ADDITIONAL IN ALL CASES. 

TECH. ASSISTANCE: WE TRY TO HELP INTERFACE AND 
TROUBLESHOOT— CALL 714-963-1414. 
Open Mon.-Fri., 8:00 AM - 5:00 PM Dealer Inquiries Invited. 


Our Systems Work! 


All systems normally tested and 
configured in our repair facility before 
delivery. Service contracts available. 
Prompt repairs and warranties. 


MARCH 1981 


CIRCLE INQUIRY NO. 1 


INTERFACE AGE 61 


Assignment: Benchmark 

Texas Instruments 771 



Vendor Support is a Critical 

Factor 

Texas Instruments Model 771 

C-3 

Accounts Receivable 
Time 

3:38.1 

Current Price 

$12,100 

North Star Horizon 

1:57.7 

$ 6,911 

Cromemco System Two 

2:48.0 

$ 9,275 

Vector Graphic System B 
DECstation 78 
Pertec PCC 2000 
Radio Shack TRS-80 Model II 
Apple II Plus 

Digital Micro Systems DSC-2 

to be covered in future issues 


by Hillel Segal . — 

In the field of computers, more so than with most 
products, the importance of a good relationship be- 
tween dealer and customer cannot be over-emphasized. 
Communication and assistance should begin before 
the sale and continue long after the equipment is 
delivered. When the vendor provides the required help 
quickly and efficiently, a new computer installation is 
practically assured of success; if assistance is slow in 
coming or ineffective, the advantages of automation 
can turn into the causes of distress. 

This reminder is especially important in the case of 
the Texas Instruments 771 . Not because there is any- 
thing wrong with Tl— that firm’s reputation is fine within 
the business community— but because the model 771 
is sold almost entirely through independent OEM out- 
lets. The customer often relies entirely on the vendor 
for all programming aid and maintains no in-house staff 


for that purpose. When problems arise, there is only 
one place to turn: to the dealer. The hardware manu- 
facturer won’t help, since it didn’t write the program 
and is not in the software business. 

The quality of vendor support is one of those intan- 
gibles every customer should weigh carefully before 
selecting a particular computer system. We can’t 
measure such an element in our benchmark tests, but 
we don’t ignore it either. Each report on a system in- 
cludes a portion devoted to the results of a survey of 
users. While the survey sample is much too small to 
provide a scientifically accurate representation— a 
dozen or so users— the responses are remarkably 
candid and provide a glimpse at promises and problems 
that come with each purchase. 

Of course, the heart of the benchmark reports is the 
series of speed tests that enable us to rank computers 
according to performance. The tests are conducted by 
an independent consulting firm and are based on 
standard programs written in Basic. Due to variations in 
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language standards from machine to machine, the pro- 
grams must be slightly modified to run on each system. 
In cases where Basic is not offered, the program is 
translated into a language suitable for that computer. 

The benchmark tests fall into three categories— two 
speed tests and an ease-of-use test of the program 
editor that’s incorporated into the language. The 
speed tests include a check of arithmetic calculation 
efficiency, a test of diskette read and write functions 
and a group of real-life problems designed to simulate 
programs used in everyday operation. 

Of the real-life tests (three in all), we have chosen to 
report on the accounts receivable problem for the pur- 
poses of this series. It involves updating a set of records 
that simulate a hypothetical company’s billing system. 
A diskette file containing 50 records of customer 
accounts is set up; each record has 10 information 
fields within it, holding data such as customer number, 
salesman, year-to-date sales, month-by-month sales 
for the past five months, payments and credit limit. 

As the program runs, sales and payment amounts are 
updated ten times for each record, according to the 
customer number. When the program is finished, a 
report is displayed on the CRT screen that details the 
current status of the accounts. The same problem is 
also run with output to the printer instead of the screen, 
giving a check of how printer speed affects overall 
performance. Our scorebox, however, shows the times 
based on screen output. 

This month’s system ran the accounts receivable 
problem in 3 minutes, 38.1 seconds, a respectable 
time that is a bit faster than average for those com- 
puters tested so far. All computers in the group are 
priced under $15,000 for a complete configuration 
including two diskette drives and a printer. 

The 771 ’s performance in other benchmark tests 
was generally about average or a little better, with one 
notable exception. In the ease-of-use test, it gave an 
outstanding run, leading all systems tested so far. 
Ironically, since most users don’t program this system 
themselves, the efficiency of the program editor is of 
little consequence to them. 

Other languages available 

Basic is not the only language offered for the 771 . In 
fact, it’s not even the most widely used language. 
Instead, that distinction falls to a language called TPL 
(terminal programming language). TPL contains a forms 
fill-in feature that makes it easier to program for appli- 
cations involving a fill-in-the-blanks task. The TPL 
editor was also checked for ease of use, and it did 
even better than the Basic editor. 

The popularity of TPL with the vendors who create 
software provides one clue to the type of application 
where the 771 is most widely used. A second clue 
comes from the original name given to the system: in- 
telligent terminal. Nowadays, Tl refers to the system as 
a small business computer, a designation more in line 
with its capabilities. Most people now think of intelli- 
gent terminals simply as more sophisticated variants of 
the CRT/keyboard combination. Such devices generally 
lack disk storage or extensive programming capability; 
the 771 has both. 

Specialized communications features lend support 
to use of the 771 in an environment including bigger 
systems than itself, bringing back the notion of its use 


as a terminal. It includes IBM 3780 emulation for 
communication to a large host computer among its 
standard protocols. 

For use as a stand-alone computer, one drawback 
should be noted: memory capacity available to the user. 
The system has a maximum total memory of 64K bytes, 
but most of this is taken up by the Basic language and 
operating system. During program development, less 
than 18K is accessible to the user; in run-only mode, 
slightly less than 22K can be utilized. These limitations 
forced some tricky programming during the benchmark 
testing in order to squeeze large arrays into the 
available space. 

Standard features included 

The complete model as tested included two disk 
drives, holding 256K bytes of data each, a 1 50 cps line 
printer, the CRT/keyboard, and Basic along with the 
operating system. The price tag for this configuration 
was $12,100; it could be lowered by substituting a 
slower thermal printer built-in to the CRT/keyboard 
housing, instead of the external line printer. 

Graphics capabilities are standard for the system, 
and the CRT displays a 24 by 80 character page. The 
keyboard contains a numeric key pad and 32 special 
function keys as well as the usual typewriter and cursor 
control keys. 

The Basic implementation included automatic file- 
handling for the disk, debugging aids such as break- 
points and tracing and some statements useful for 
structured programming. Another feature is protection 
of programs and files from unauthorized use. One 
drawback of the language was lack of a simple way to 
change a program from screen to printer output. In- 
stead of changing a single command to redirect the 
output, it was necessary to alter each ‘print’ statement 
individually within the program. 

Tl has always had a strong reputation for hardware 
reliability, and the 771 is no exception in that regard. 
But in the area of vendor support, the end users 
contacted gave mixed reviews to the dealers they had 
purchased from. While one told us, “Our dealer has 
been great,” another complained of a “communication 
gap” that hindered development of needed software. A 
third said lack of training and documentation for the 
tasks the system would perform had given him a 
“tough time.” 

Complaints about documentation and training run 
rife throughout the computer industry, so Tl’s OEMs 
may not be atypical. But the selection of a dealer is a 
choice no less important than that of the computer 
equipment itself. □ 

Hiliel Segal is president of the Association of Computer 
Users, a non-profit association with members all over 
the U.S., Canada and several other foreign countries. 

One of the association ’s key activities is the publica- 
tion of its “ Benchmark Reports. ” Each month a new 
report is produced covering another computer system. 

In addition, ACU publishes seven bimonthly news- 
letters for users of small computers, midi computers, 
large computers, time-sharing systems, distributed 
processing systems, word processing systems and 
home and hobbyist computers. 

Complete information about membership in the ACU 
is available at P.O. Box 9003, Boulder, CO 80301. 
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Computer Mart of Hew Jersey 



SMALL COMPUTER 


You've heard all about 
them, the new 
generation of small 

computers. They're compact, easy to use, 
inexpensive, and tremendous 
worksavers. — Unquestionably the most 
exciting technological achievement of the 
decode. NOW, you can see them in the 
"no pressure” environment of Computer 
Mart's showroom. You'll be able to sit 
down, ask questions, see; touch; and find 
out exactly how to get one of these 
machines into your business with a 
minimum of trauma. There is a wide variety 
of systems available today, each with their 
own particular advantages. For example: 
The Prodigy One Computer by Prodigy 
Systems, Inc. 


SHOWPLACE 


Computer Mart of New Jersey 

E3 


The 

Microcomputer 

People® 


Prodigy One is the 
perfect business system 
for the first time 
computer owner. This economical system 
features its own library of high performance 
software that is easy to learn and easy to use. 
And when you're ready to grow, Prodigy 
grows with you. Modular add-ons insure that 
your Prodigy computer stays with you all the 
way. You can take comfort in knowing that 
Computer Mart is a one stop source for oil of 
your computing needs (software, supplies, 
and consultation). And Computer Mart 
maintains the best staffed, small system 
service department on the East Coast. Small 
Business Computers, you've heard about 
them, now see them— at Computer Mart. 
The small computer showplace. 


501 Route 27 
Iselin, NJ 08830 
(201) 283-0600 

(The Showroom is Open Tuesday - Saturday) 
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Articles 

Wanted... 

INTERFACE AGE Is seeking a 
variety of business-related articles for 
the August issue. Among topics to be 
included are packaged software, turn- 
key systems, and maintenance con- 
tracts, as well as reviews of business 
software. Articles intended for the 
August issue should be received no 
later than April 15 for consideration. 

Other subjects being sought for 
1981 include: business hardware, 
software, and unique applications, 
computer languages, medical, edu- 
cational and home applications, peri- 
pherals and interfacing products, 
tutorials and word processors. 

The payment rate ranges from $20 
to $50 per published page. Pieces 
describing company projects or prod- 
ucts will carry the company byline, 
but no payment is offered. Submittals 
should include an abstract, outline 
and stamped return envelope. 

Manuscripts should be typed, 
double spaced with one-inch 
margins. Minimum length is four 
pages, unless programs are included. 
Photos should be numbered and have 
a brief description attached. Tables, 
listings, etc. should be on separate 
pages and each should have a cap- 
tion. Computer listings should be 
printed using a new ribbon to assure 
good reproduction. Authors are re- 
quested to submit a statement of 
their background and expertise. 

The publisher assumes no respon- 
sibility for artwork, photos or 
manuscripts. No acknowledgement 
is made unless accompanied with a 
stamped return envelope. 

Address all inquiries to Editorial 
Department, INTERFACE AGE 
Magazine, 16704 Marquardt Ave., 
Cerritos, CA 90701 . Please do 
not phone for information about 
submissions. 


ptC&Heathkit 
V Catalog 

featuring computers, 
peripherals and software 
for home and business. 


Build it yourself and save — up to 30% over comparable 
assembled units. 

Build it yourself and learn — know your system from the inside 
out, know how to make it grow as your skills grow, change as 
your needs change. 

Build it yourself the easy Heathkit way — with step-by-step 
assembly manuals, friendly over-the-phone assistance and 56 
service locations nationwide. 


Your Heathkit Catalog offers you: 



• Complete computer systems, thoroughly 
documented 

• Typewriter-quality printers, smart video 
terminals, color graphics generator 

• Disk storage systems, up to 2 megabytes 

• Innovative software for fun and business, 
including word processing 

• Selection of operating systems, 
including CP/M® 

• Self-study courses for writing 
your own programs 

• Complete accessories and 


If coupon is 
missing, write 
Heath Co., Dept. 
343-752, Benton 
Harbor, Ml 49022 

In Canada, write 
Heath Co., 1480 
Dundas Highway 
East, Mississauga, 
Ontario L4X 2R7 


Address- 


City. 


CP-197 


Please send my free Heathkit Catalog. I am 
not currently receiving one. 

Send to: Heath Co., Dept. 343-752, 

Benton Harbor, Ml 49022 


_State_ 
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Tymshare’s Andresen: “ a 

wealth of in-place expertise that 
can be brought to bear on a 
client problem.” 


. . .and McCrory: “If a job 
be done on an Apple II, thi 
where it should be done.” 


National CSS’s Arnold: “We 
equate time with money... 
help an executive make the 
most profitable decision in the 
quickest time.” 
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Cado’s Ryan: “You can buy a 
small computer today for about 
$15,000. Even at today’s in- 
terest rates, that’s about $2.50 
an hour.” 


SHARE IT, 
LEASE IT, 
DUY IT, 

...OR FORGET IT 

by Michael Panchak 


While computer technology is reaching levels of 
sophistication that mind-boggle even its inventors, the 
average John Q businessman is still uncertain about 
how to computerize his operations... and even less sure 
of what to expect after he does. Essentially he has 
three methods from which to choose: time sharing, 
equipment leasing or outright purchase. 

T o explain how each method works, what it offers a 
user, some idea of the costs involved, and which 
approach is best suited to which user, IA had several 
top computerists in each field tell their side. 

Cherie Andresen, branch manager for Tymshare 
in Los Angeles, describes a typical user, why he 
resorts to time sharing, and what special adaptations 
her firm offers: 

“There are a number of reasons someone comes to 
an outside vendor as opposed to purchasing or leasing 
an in-house system. A firm may already have a com- 
plete and very efficient data processing staff that can 
develop any particular system it wants — let’s say cash 
forecasting or financial analysis. But they have other 
priorities— day-to-day bread-and-butter transactions: 
general ledger, fixed assets. 

“So what we term analysis-type systems are further 
down the list. The MIS director says, ‘sure I can do 
that for you. It will probably take six months to a year.’ 
This happens very, very frequently. So they go to an 
outside service. 

“Another reason to time share is when confronted 
with an overload on the in-house computer. A firm may 
have very large computers but the top priorities are 
day-to-day transactions, and they take up the room. 

“Or we may have a piece of software or tool particu- 
larly applicable to a problem. They come to us to put 
together a system using that tool. 

“However the strongest reason is our expertise. 
One firm simply does not have a group of programmers 
who know as much as we know about financial 
systems... marketing systems... personnel systems. 
We do it all the time... for a living. 

“We offer a full service... somebody they can turn to 
when they need terminals, consulting, systems work, 
someone to help with development... whatever. They 
know we can provide them with everything. 

“Our clients are the large corporations— Fortune 
1000 — covering all industries; petroleum, financial, 
aerospace. We work closely with MIS departments in 
the large firms because they have the data that is going 
to be taken off of tape and put into our system. Or we 
may share programmers assigned to develop a time- 
share system. 
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“This is a sophisticated operation— not for mom and 
pop clothier down the street. Even though that’s pretty 
much the way they began... small companies that didn’t 
have computers, didn’t have the money to invest in a 
computer or didn’t know anything about it. 

Geared for top-level planners 

“Now we deal with top-level management: say a VP 
of finance or his analysts; or the director of planning. 
They are the personnel that have the problems that we 
have the solutions for. 

“Most times they are not dp-oriented personnel. 
That’s why our tools are designed for people who don’t 
know anything about using computers. 

Sound expensive? “Only if you take a very superficial 
look. It would appear that an outside vendor is more 
expensive (than an in-house system) because each 
month you’re writing a check for services and mailing it 
to another firm. 

“But one has to look at the total picture. There are a 
lot of value-added elements wrapped up in the time- 
share service; expertise, support a phone call away. All 
is brought to bear on a customer’s particular problem. 

“With an in-house computer, you have some soft- 
ware that you’ve bought, and your programmers. If you 
have employee turnover, you lose the guy who was 
running your system. The cost for people is astronom- 
ical. And it is very tough keeping good data processing 
people. That is very, very expensive. 

“With time sharing, you have this wealth of in-place 
expertise that can be brought to bear as part of the 
package. In real dollars and cents in the total picture, 
the outside solution isn’t nearly as expensive. 

How much? “Well, we’re not talking in the hundreds. 
Our systems are used by top-level management to 
drive a company. We’re not selling little general ledger 
programs... but a capability system that enables a VP of 
finance in a major corporation to make a decision on 
acquiring another company, or getting large-scale out- 
side financing. 

“Software isn’t customized. We have no packages. 
We consult with a VP of finance, find out what he does, 
what decisions he has to make, how he makes them, 
what kinds of information he needs. Then we design a 
system for him from scratch. 

“We provide him with the capability to talk to his 
data, get supporting evidence: what happens if I do it 
this way as opposed to that way. If a VP of finance 
makes the right decision, saving the company a half- 
million dollars, a bill of $200,000 is more than worth it. 

“Our people cost us some bucks because they are 
top-level. My staff is full of MBAs, people with a lot of 
experience, and we have top-of-the-line equipment. 

“One perceived disadvantage, however, is that a 
time-sharing company will develop a software system 
that is proprietary to them. The client claims that it 
locks them in to that time-sharing company. The bills 
get higher and higher and they are trapped with a piece 
of software unavailable elsewhere. 

“We have resolved this problem— and I think other 
companies have too. Our tools can now be purchased 
by a customer and moved in-house. So they are not 
locked in to a time-sharing company. 


“I would like to make very clear that that is not the 
business we are in... selling software systems and 
moving them in-house. But if that’s the sort of solution 
a problem requires, it’s certainly a viable alternative.” 

John Arnold, Southwest district manager and Diane 
McCrory, branch manager for National CSS Inc., explain 
exactly how time sharing serves one of their clients: a 
large LA hospital. 

“It uses us as a data base for all physicians on its 
staff,” explains Arnold. “It keeps track of educational 
certifications that the doctors take during the year, as 
well as medicaid and medicare reporting and various 
government reports. It becomes a multipurpose tool. It 
can print labels for special mailings for meetings with staff 
physicians; keep track of who has had emergency duty. 
We help it do problem analysis, and offer solutions. 

“The medical staff office of this hospital was keeping 
various manual filing systems: a card index system to 
keep track of emergency room service, a file system 
for personnel data, emergency room service, personnel 
records... and continuing education information. And 
still another filing system that kept track of other data. 

“What they found was that whenever they were 
audited by any of the federal or state agencies, all the 
information was stored in different places. To prepare 
for one of these special meetings or to prepare an 
annual report, they would have to manually go through 
all these records. Now it’s consolidated on one data 
base. When changes and updates are needed, they 
can be made directly into the data base. 

“They can request things like ‘give me a list of all 
staff physicians who have taken continuing education 
in the past year.’ They can pull out special reports 
because the data base has a report writer English. We 
are keeping track of 1000 physicians and all their 
medical activities. 

Helping the decision makers 

Basically, the time sharers are selling productivity. 
As Arnold points out: “We equate time with money. An 
executive flying from LA to NY for a meeting has 
several ways to get there. He can take a jet.. .a train... 
drive a car.. .even hitchhike. Any of these ways will get 
him there. What we’re selling is that we will get him 
there the quickest. Time is money and he’s going to 
make the most profitable decision for his company that 
much quicker. 

Like the other large time sharers, CSS is not inter- 
ested in small applications. “We have over 100 nitty- 
gritty technical experts,” McCrory adds. “If a job can 
be done on an Apple II, that’s where is should be done. 
It would probably be a lot more expensive doing it with 
us. We don’t compete with the Apple II.” 

Vince Littlefield, marketing director for Terminal 
Systems, in North Hollywood, CA, leases equipment. 
And besides the Fortune 1000, his operation is for the 
Ma and Pa Kettle-type business which may just need a 
VISA-checking system. Right off the bat, he clicks off 
three chief advantages to leasing: 

“Many of the big companies prefer to rent. They 
don’t need the tax write off; use it as a cost of doing 
business and charge it off for the year. Secondly: If you 
rent, part of the agreement is for the rental firm to 

Continued on page 152 
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Enter our 
world of 

microcomputing. 

COMPLETE PROGRAMS, READY TO RUN, AND 
FULLY EXPLAINED FOR THE TRS-80, ATARI, 
APPLE AND OTHER FINE MICROCOMPUTERS. 



SoftSide MAGAZINE 

6 SOUTH STREET, MILFORD, NH 03055 

CIRCLE INQUIRY NO. 67 


SUBSCRIPTION HOTLINE 

1 - 800 - 258-1790 

(in NH call 673-5144) 
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The capability to “look things up” in tables or lists of 
data is a task that everyone faces at one time or 
another. It is not uncommon to have two related lists of 
information, with one list serving as the searched list 
and the associated entry of the other list as the infor- 
mation sought. 

The requirement for such a task can be demonstrated 
by considering a list of salesmen, their numbers, and 
their commission rate. 


43 

A. Adams 

.025 

21 

B. Burns 

.020 

18 

C. Calks 

.035 

25 

D. Draft 

.030 

30 

E. Eston 

.015 

12 

Z. Zerby 

.025 


The salesman’s number is placed on each sales 
order. As the sales orders are read, the number is 
looked up in the list. The name and rate of commission 
are found by reading across to the other lists. 

There are two aspects to searching: First the 
“attempt to find;” second the using of the “found.” 
During the search, the sequence of known data is 
important, and only during the use of the found entries 
is other data important. 

The searching process is based on the field of infor- 
mation that is known, for example the salesman’s 
number. The presence of any other field or fields is 
less important. The elements are identified by their 
relative position in the list (1st, 2nd, 3rd, etc.) If the 
seventh salesman’s number is the one sought, the 
seventh commission is the one needed. A number 
associated with a relative position in a list is called the 
index of the entry. 

Since it does not matter if the search list is numeric 
or string, it seems justified to concentrate on integer 
lists and arguments. The techniques will be appropriate 
in either case. 

The easiest arrangement of elements is an array with 
subscript range 1 to ‘nent’, where ‘nent’ represents 
the number of elements in the list. 

In Pascal, this could be represented as: 

CONST NENT = 26; 

VAR SALESMAN : ARRAY [1 ..NENT] OF INTEGER; 

COMMISSION : ARRAY [1 ..NENT] OF REAL; 

ARGUMENT, INDEX : INTEGER; 

It will be assumed that ‘salesman’ and ‘commission’ 
will contain the previously mentioned lists of salesmen. 
How the information gets into the lists is not important 
at this point. 

Consider the task of looking for a particular piece of 
paper in a stack of papers. The top piece of paper is 
picked up, checked to see if it is the one wanted, and 
set aside if not. The second piece of paper, now on 
top, is picked up, checked, and put aside if it is not the 
paper looked for. The process continues until the 
paper is found, or no more paper is in the stack. This 
process of sequentially retrieving elements of the list 
until a find or until the list is exhausted is called a 
sequential exhaustive search. 

Apply this method to the problem of the salesmen’s 
number and their rates of commission. 

The incoming sales order (denoted as ‘argument’) is 
compared to each of the elements of ‘salesman’ by 
setting ‘index’ to 1 and incrementing the index by 1 
until a match is found: 


FOR INDEX : = 1 TO NENT DO 
IF ARGUMENT = SALESMAN [INDEX] THEN 
(* do something with COMMISSION [INDEX] *) 

The drawback is that it continues through the entire 
list no matter where the match occurs. In the case of 
A. Adams, this is ‘nent — 1 ’ too many times. An im- 
provement might be: 

INDEX := 1; 

REPEAT 

IF ARGUMENT = SALESMAN [INDEX] THEN 
P do something with COMMISSION [INDEX] *) 

ELSE 

INDEX : = INDEX + 1 

UNTIL (INDEX > NENT) OR 
(ARGUMENT = SALESMAN [INDEX]); 

This will insure that the loop is terminated when a 
match occurs at the expense of breaking out the com- 
ponents of the ‘for’ loop. 

The number of times the argument is compared 
against the list can be halved by separating the func- 
tions of finding and using: 

INDEX : = 0; 

REPEAT 

INDEX : = INDEX + 1 

UNTIL (INDEX > NENT) OR 
(ARGUMENT = SALESMAN [INDEX]); 

IF ARGUMENT = SALESMAN [INDEX] THEN 
p do something with COMMISSION [INDEX] *) 

This works fine as long as the argument is always 
found in the list. It is safer to change the find/no- 
find decision: 

INDEX : = 0; 

REPEAT 

INDEX : = INDEX + 1 

UNTIL (INDEX > NENT) OR 
(ARGUMENT = SALESMAN [INDEX]); 

IF INDEX < = NENT THEN 
(* do something with COMMISSION [INDEX] *) 

The only time ‘index’ is greater than ‘nent’ is 
when no match was found between ‘argument’ and 
‘salesman’ [‘index’]. 

A different but equivalent form would be: 

INDEX := 1; 

WHILE (INDEX <= NENT) AND 
(ARGUMENT <> SALESMAN [INDEX]) DO 
INDEX : = INDEX + 1 ; 

IF INDEX < = NENT THEN 
(* do something with COMMISSION [INDEX] *) 

Each time through the loop, two comparisons must 
be made: one to check for the match of the argument, 
and one to check for the end of the list. 

It is possible to eliminate the check for the end of the 
list by making sure that the argument is always found. 
In order to make such a guarantee, the argument is 
placed in the list. Since all of the elements in the range 
‘[1..nent]’ are occupied, one extra element has to be 
added to the range. The extra entry could be at the 
beginning or the end of the list. Although the choice is 
arbitrary, if the list grows and shrinks, the easiest 
choice is at the beginning. 

The array declaration must be changed to: 

VAR SALESMAN : ARRAY [0..NENT] OF INTEGER; 
COMMISSION : ARRAY [0...NENT] OF REAL; 
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Where the elements ‘1.. nent’ contain the same infor- 
mation as before but a new element ‘salesman[0]’ 
is available. 

The technique is to place the argument in the 0 
element and check the list from back to front. If the 
element is found in the range ‘[1..nent]\ it is a true 
find. If the element is found at ‘salesmanfO]’, it is a 
false find (i.e., not found). 

The final version of the routine is: 

(* Sequential Exhaustive Search Routine *) 

SALESMAN [0] : = ARGUMENT; 

INDEX : = NENT; 

WHILE ARGUMENT < SALESMAN [INDEX] DO 
INDEX : = INDEX - 1 ; 

IF INDEX > 0 THEN 

(* do something with COMMISSION [INDEX] *) 

It is easy to predict how many times the loop will be 
executed when the argument is not in the list. If the 
array contains ‘nent’ elements, the loop is executed 
‘nent’ times for a no-find. For an array of 1 00 elements, 
100 tries before a not-found condition is established. 

The task is not so easy when the argument is found 
in the array. In order to predict how many tries (number 
of times through the loop), it is necessary to predict 
what elements will be looked for. 

Lists can be of two basic types; 

(1) each element is equally likely to be searched for 

(2) some elements are more likely than others to be sought. 

Consider type 2 momentarily. In our example array of 
salesmen, suppose that C. Calks accounts for 80% of 
sales orders. It would seem reasonable that Calks 
should be the first element in the list to be checked 
against any incoming sales orders. In general, the most 
likely element should be placed so that it is the element 
looked for first. The second element to be looked for 
should be the element looked at second. Continue the 
pairing until no more elements exist. 

If the array elements are rearranged to fit the pattern, 
it is appropriate to say that 80% of the time a match 
occurs in one try. The analyses of each list of this type 
will depend on the probabilities of each element match- 
ing the search argument. 

Unless some of the elements are disproportionately 
more often sought, the list can be assumed to be of 
type 1 . The advantage is the ease of analysis. 

Since each element is equally likely to be looked for, 
sometimes the find will occur in the first half of the list; 
at other times the find will occur in the last half of the 
list. Over a period of time, about as many arguments 
will be found in the first half of the list as are found in the 
second half. This will mean that “on average,” a match 
will occur after ‘nent / 2’ tries. For an array of 100 
elements, the average number of tries for a match is 50. 

Because of the brevity of this method, it executes 
very fast. For relatively small array sizes (nent < 20), 
this is faster than the binary search method, which is 
based on the same principle as the guessing game Hi- 
Low. Person B is asked to choose a number between 1 
and 100 (inclusive). Person A will guess the number in 
no more than seven tries. If A’s guess is not the 
number, B must tell A if the guess is too high or too low. 

The strategy is to guess the number in the middle of 
the range of numbers (50). If the guess is correct, the 
game is ended. If the guess is too low, a guess in the 
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range 1 to 50 would be even lower. If the guess is too 
high, a guess in the range 50 to 100 would be even 
higher. In either event, half the original set of numbers 
can now be discarded. The next guess is over 49 (1 to 
49 or 51 to 100). 

The next choice is the mid-range of numbers (25 
to 75). This guess is either correct and the game ends, 
or half of the remaining numbers is again eliminated. 
The number of possibilities is reduced from 1 00 to 50 to 
25 to 1 3 to 7 to 4 to 2 to 1 in the worst case. This 
means that no more than seven tries are required to 
guess the number. 

Because of 
the brevity of 
this method, it 
executes very fast. 

There is one requirement of the list for this method 
to function properly. The list must be “in order’’ either 
numerically or alphabetically. The elements may be in 
either ascending or descending order. The criteria for 
an ordered list is based on the fact that if the search 
argument is less than the indexed element being 
checked, it is also less than any element whose index 
is bigger (for ascending order). 

Assume that the elements of the example are re- 
arranged to be in numeric sequence by salesman’s 
number: 


12 

Z. Zerby 

.025 

18 

C. Calks 

.035 

21 

B. Bums 

.020 

25 

D. Draft 

.030 

30 

E. Eston 

.015 

43 

A. Adams 

.025 


For convenience, require that the search routine 
return a 0 if not found and the number of the element 
that matches ‘argument’ if found. 

This would be translated into Pascal as: 

(* Binary Search function returns 0 if no find *) 

FUNCTION BINARY SEARCH(ARGUMENT:INTEGER) 

INTEGER; 

VAR LO, HI, MID : INTEGER; 

BEGIN 
LO : = 1 ; 

HI : = NENT; 

REPEAT 

MID : = (LO + HI) DIV 2; 

IF ARGUMENT < SALESMAN [MID] THEN 
HI := MID - 1 
ELSE 

LO : = MID + 1 
UNTIL (HI < LO) OR 
(ARGUMENT = SALESMAN [MID]); 

IF ARGUMENT = SALESMAN [MID] THEN 

BINARY SEARCH : = MID 

ELSE 

BINARY SEARCH : = 0 

END; 

Continued on page 154 
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Meet tile Tiger with 

a Digger cite. 


Introducing the remarkable 132-column 
Paper Tiger™ 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695.* 

The new 560 features a staggered nine- 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 

It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 

presents a breakthrough in matrix printi n< 
ering the user excellent print quality wit] 
ce of a matrix printer. Employing a uniq 
red column" head manufactured by Integr 
creates high quality printouts by overla] 

Paper Tiger 560 Print Sample 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto- 
matic text justification, print formats to 220 
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columns, parallel and serial interfaces, self- 
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,™ our high- 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger™ 560. 

It's a Tiger you can count on. 

Call TOLL FREE 800-258-1386 (In New 
Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc., Milford, NH 03055. 



Tiger 560 

wS (Integral Data Systems, Inc. 
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(COMPUTERS BY MML 


Buy a mail-order computer? Why not? Lots of 
things are purchased out of catalogs these days, 
ff one shows up in your mailbox that just happens 
to show the very computer you almost decided to 
buy from your local dealer— at a substantially 
discounted price-r-why shouldn’t you take advan- 
tage of it? Or wpuld you be letting yourself in for 
more trouble than it’s worth? 

Here’s our advice: If you know exactly what you 
are doing when purchasing a computer, and are 





absolutely sure you won’t need any assistance in 
assembling, checking out and operating the hardware 
and software, it is probably to your advantage to shop 
for the best price. Often, this can be found in mail- 
order catalogs. However, if you feel you need a little 
education it’s best to stick with a local business for the 
initial buy— even at a premium price. 

Retail computer dealers are far better equipped than 
catalog houses to give essential advice that is so 
important in learning about new devices. And this hand- 
holding isn’t free; the dealer pays for it out of his 
profits. It isn’t realistic to expect a knowledgeable 
computer person to help you get the best utilization out 
of a computer you purchased from the opposite side of 
the country. 

This almost precludes the first-time purchaser from 
buying via mail order. There are exceptions, however. 
Some machines, particularly the simple, mass produced 
ones in the personal category, are so well designed 
and documented that willingness to learn is all you will 
need to get cooking. 

If you’re far from a metropolitan center and have 
your heart set on a computer with no local representa- 
tion, you are forced to buy it by mail. We would counsel 
a good look at the brand name. Few machines have 
absolutely unique properties, and the chances are fair 
that another machine with similar capabilities could 
handle your tasks. 

Once you own your machine, the catalogs begin to 
look more attractive. This is particularly true in the area 
of supply items such as paper and ribbons for the 
printer, typing elements (daisywheels or thimbles) for 
printers, floppy diskettes, tape cassettes and hard disk 
cartridges. These are usually brand name items, so it’s 
hard to go wrong. 

Purchasing a second printer or terminal is another 
mail-order possibility. This is also true of plug-in boards 
to enhance the memory size or other attributes of your 
machine. Connecting them up, however, often requires 
some knowledge of hardware and software; make sure 
you can handle it. 

Warranty service is another area of difference. Some 
catalog houses have their own guarantees, and will 
accept the return of anything you buy from them. 
Others expect you to deal directly with the manufac- 
turer. Computer equipment is remarkably trouble-free 
but there is still nothing as convenient as calling your 
local dealer if the lamp doesn’t light when you turn on 
the machine one morning. 

Here is a selection of computer equipment and supply 
catalogs that can usually be ordered via a toll-free call. 
We have selected those companies that deal with end 
users, and those that display a variety of brand names. 

At 1 44 pages, the Advanced Computer Products 
book is the fattest of the catalogs we have found. This 
company began life as an electronic parts and surplus 
store in Southern California. With a heavy emphasis on 
electronic components and test equipment, the book 
also includes complete systems by Apple, Exidy, Pet, 
Atari, North Star, Cromemco and others. A good selec- 
tion of S-100 plug-in computer boards is included. 

American Word Processing is the first of our 
supply catalogs. It is a slick booklet containing paper, 
ribbons, daisy-type printwheels and other computer 
room products. 



Universal Guide 
to Information 
Processing Products 

1980 Edition 


AMf RICAN. 


The Challenge catalog is similar but smaller. This 
company specializes in magnetic media, particularly 
floppy diskettes and hard disk cartridges by Memorex. 
Disk drive filters and unusual devices such as a tem- 
perature/humidity meter are also featured. 

CompuMarVs catalog shows a collection heavily 
laced with terminals and printers by Hazeltine, Lear 
Siegler and Centronics. It also contains computer 
systems by Apple and Commodore. Digital Equipment 
Corp. LSI-1 1 systems and software are also listed. 

Computer supplies are the emphasis in the Devoke 
catalog. Printer ribbons, paper and floppy diskettes are 
shown, as well as a rich selection of document binders, 
trays and storage cabinets. 

Electronic Systems advertises itself as a discount 
house and this premise is carried out in the competitive 
area of computer terminals (Soroc, Lear Siegler, Hazel- 
tine) and printers (Qume, NEC, Centronics). Also shown 
are complete systems by ISC and Vector Graphic, 
several boards for the S-100 and SS-50 busses, and a 
generous listing of software for TRS-80 and Pet. 

Minneapolis-based Fidelity has at least two catalogs; 
of interest to computer users is the one entitled Data 
and Word Processing Products. Listed are computer 
room supplies and accessories particularly filing and 
organizing devices and furniture. 

The Los Angeles Hobbyworld computer stores are 
fOn places to visit; but if that’s not convenient, order 
the catalog. The emphasis is on recreational com- 
puting, with software games and all sorts of parts and 
plug-in boards to enhance the capabilities of your 
Apple or S-100 machine. Computers of Atari, Mattel 
and North Star are offered as well. 

Inmac is the granddaddy of supply catalogs, and 
includes a well-rounded selection of consummable 
items for the computer room. This company handles 
enough volume to offer private label floppy diskettes 
and hard disk cartridges. A substantial portion of the 
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THE NEW RELIABLES 


Take a look at the new industry standard in reliability. 

Our warranty on all IMS International products is 
two years from the day a dealer sells them. 

Two years. 

No catches. No small print. No exceptions. 

The systems we offer are some of the most advanced in 
microcomputer history. That gives the IMS dealer 
another distinct advantage in his marketplace. 

There's more. 

Low retail cost— well under $10,000 complete— with 
the best margins and benefits in the industry. Face 
it, even the most impressive specifications are no 
replacement for profits. 

Next to profits, full factory support is the second most 
important feature we give the IMS dealer. 

Our systems are designed to meet the specific needs of 


your business computer today and tomorrow. The price/ 
performance comparison with competitors is one of an 
IMS dealer's easiest sales closes. 

Tailored sales plan. National advertising backup. Point 
of purchase program. Protected territories. Guaranteed 
complete system delivery in 30 days. 

We have what you and your customer need. 

The package is complete. New. Reliable. 

For more information on our superior computer line 
and the unique dealer program that comes with it, call 
Bob Thomas (collect) 714/978-6966, or write us: 



international Carson City, NV 89701 
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catalog includes an illustrated listing of cables to con- 
nect the various parts of a system together. Delivery 
from this company is as fast as you can get— but ex- 
pect to pay list prices. 



At NCC, we found only 53 drives* that aren’t com- 
patible with our magnetic media ... to users of 
the other 835, we can ship your order as soon as 
today, (details inside) 


Jade is another LA-based electronic component 
store that has branched out into the mail-order business. 
Computer systems are shown for North Star, Vector 
Graphic, and some who we thought had gone out of 
business. S-100 boards abound, as do components and 
breadboards for wiring up your own electronic designs. 

The slim Micromail catalog lists more than terminals 
and printers. Nearly a half-dozen brand names are 
featured in each category. Prices are as low as we 
have seen for these devices; some approaching 
dealer’s cost. If you have an in-warranty failure, 
however, you must deal directly with the manufacturer. 

The MiniMicroMart catalog is as entertaining to 
read as a circus poster. It’s a compendium of reprinted 
catalog sheets from various manufacturers interspersed 
with breathless headlines by excitable copywriters. 
Computer systems are listed for most of the micro 
manufacturers you can think of, including Radio Shack. 
Pricing is uniformly low, and this is the only place we 
have seen that discounts the popular Word Star pro- 
gram. Watch out, though. The warning on the sales 
policy page should be read carefully: “Various pages in 
our catalog are printed and composed at different 
times... prices quoted may be inaccurate.” 

The Misco catalog is dedicated to supplies and com- 
puter room accessories. Verbatim and BASF magnetic 
media are featured. 

Newman Computer Exchange is a mail-order 
clearing house for both new and used Digital Equip- 
ment Corp. computers and peripherals. The catalog 
contains several terminal and printer devices that will 
be of interest. 

The jet black raven which adorns the cover of the 
E.D. Poe catalog introduces an unusual book. It is 
loose-leaf bound, and will probably be sent only if you 


are a serious, volume user of computer or word pro- 
cessing supplies. Floppy diskettes and media filing 
systems are listed, but the emphasis is on daisy print- 
wheels, thimbles and printer ribbons. This book has the 
best collection of type style samples we have seen. 

Priority One Electronics is heavily into electronic 
components and computer assemblies. The catalog 
also includes printers, terminals and modems. Test 
equipment and breadboarding supplies are also shown. 

Uarco sells computer supplies and computer 
room furniture and media organizing accessories. 
Included is a good selection of printout binders and 
storage paraphernalia. 

The Visible catalog is a thick one; it concentrates on 
computer supplies and consummables. Also included 
are furniture and preprinted continuous forms such as 
invoices and statements. 

In addition to the catalogs, many individual manufac- 
turers will be happy to serve you directly by mail. First 
in this category is Heath Co. (Benton Harbor, Ml 
49022), who sells both the kit and assembled versions 
of its line. Radio Shack (Fort Worth, TX 76102), 
although not strictly a mail-order house, has a new 
catalog RSC-4 that shows the complete range of its 
computer products. If you’re into 6502 computing (Aim 
and Kim products), get the Micro Technology Unlimited 
catalog at P.O. Box 12106, Raleigh, NC 27605. 

Should or shouldn’t you order through a local dealer 
or mail-order catalog? The only way you can decide is 
to look at both ways of doing business in the computer 
world. That means visiting all the computer stores in 
your area and reading as many of these catalogs as in- 
terest you. We guarantee that browsing through a 
selection of these wish books will be an enjoyable and 
educational experience. □ 



Most complete catalog of over 3000 Computer Accessory Products 
OUR LARGEST COMPUTER SUPPLIES CATALOG EVER PRINTED! &££?»«) 



For Placing Orders Phone Toll Free 800-323-0628 

(For Customer Service and in Illinois call 3 12-377-0990) 

O 


Tom Fox can be reached at FoxWare Systems 
Corp., 1 7925-G Sky Park Circle, Irvine, CA 92714, 
(714) 957-9332. 

Chart continued on page 81 
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DEALS □ DEALS □ DEALS 


OUR BUYERS ARE IN 
CONTACT WITH EVERY MAJOR 
SUPPLIER AND O.E.M. 

BUY HERE AT 1000 PIECE 

QUANTITY PRICES 

ALL MERCHANDISE 100% 
GUARANTEED! 15 DAY FULL 
CASH REFUND! 



WW% ryu 

w 8f «Srr IWI/CRO 

IVI. »l. SALES 


JUST HOT STUFF 


POWER 

SUPPLIES 



■ you can 

ibeat these prices 1 
J we will be truly 
amazed. OEM's 
at 500 lot pay more 
than this. Call or write for full spec, sheets. 



DISK POWER SUPPLIES 

PRIAM — SHUGART — CENTURY — MICROPO LIS 

+5V @ 9A |-5V@.8A |+24V@7A | US-384 1 89.00 

SHUGART - SIEMANS - MPI 5’/4" 

+5V@.5A 

+12V@.9A 


US-340 

33.50 

+5 V @ 2A 

+12V@4A 


US-323 

56.25 

SHUGART - SIEMANS - CDC 8" 

+5V @ 1A 

-5V@.5A 

+24V @ 1.5A 

US-205 

52.50 

+5V @ 2A 

-5V@.5A 

+24V @ 3A 

US-206 

69.00 

+5V@3A 

-5V@.6A 

+24V @ 5A 

US-162 

89.00 

+5V<5> 1.7A 

-5V@ 1.5A 

+24V @ 2A 

US-272 

69.00 

+5V@2A 

+ 12V@.4A 

-12V@.4A 

US-HTAA 

37.50 


TELEVIDEO 912C 

S0R0C IQ120- $675.00 
Televideo 912C- 665.00 
ADDS R-25 - 710.00 

Also have 920C, SOROC, 
HAZELTINE, etc. What 
we don't have is room on 
this page. Call Toll Free 
800 number for prices. 



C-ITOH PRINTER 
$499.00 

Look closely at the 
photo and see other 
adds in this rag at 
$995.00. Perfect units, 
warranteed. Only 500 pcs. Same story, 
manufacturerer had too many. 



S-100 CARD EXTENDER 
$12.50 

(Gold Contacts) 


As long as there is a 
price war, we will fight 
your battle. Compare 
at your local Dept, 
store and buy U$ MICRO. 



MEM0REX - VERBATUM - WABASH 

BASF FLOPPIES 

BOX OF 10 ONLY: 


5'A" 

SOFT 

$2.65 ea? 


HARD 10 

2.65 ea. 

5y4" 

HARD 16 

2.65 ea. 

8" 

SOFT ID 

3.25 ea. 

8" 

SOFT 2D 

3.85 ea. 

8" 

SOFT 2DDS 

5.00 ea. 


¥ 


664 N. MICHIGAN AVE. ★ SUITE 1010 ★ CHICAGO , ILLINOIS 60611 
CALL TOLL FREE: 1-800-435-9357 ★ MONDAY thru SATURDAY 

(ILLINOIS RESIDENTS CALL: 815-485-4002) ★ 8:00 a.m. to 6:30p.m. 
TERMS: Prepayment — C.O.D. up to $100.00 - M/C, Visa 
Please allow personal check to clear before shipment. 

WRITE FOR FULL CATALOG! 


SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


Congratulations Ron , 

to a successful 



SI -MOD (KIT) 

$239.00 



Complete S-100 12 Slot Computer. Ample 
system power with regulated power for drives. 
Excellent for Subsystem or Hobby use. 

4 hours to build. (6 conn, incl., less fans) 


EXPANDABLE RAM 

*SPECIAL*SPECIAL*SPECIAL* 


This is the best all 
around 64K board 
you can buy. If after 
you see it, you don't 
agree return for full 
refund. Bank Select 
by extended address 
lines or 1.0. 40H. 


4116s 

200 NS 


Expansion 16K Dynamic 
RAMs for Apple, TRS-80 
S-100 systems. T. I., Mostek ^ m 
Intel, Call for manufacturer.^ 



DIP-80 $399.00 

Don't be mislead by this JT ifc 

LOW price. This is a rug- ipL 

ged 100% Duty Cycle 
7 by 7 Dot Matrix Printer. 

Brand new, factory warr. 

• RS-232 ADD $65.00 
• TRACTOR FEED ADD $70.00 


2114s 



„ $ 3.45 

One of the world's twoA 
most popular STATIC* 

RAMs. Factory prime ^ 200 NS 

tested units. Sold in lots of 8 only. 

FUJITSU, HITACHI, etc. 


filial 

*$389.00 A&T* 


32K STATIC (KIT) 


You have seen this 
well known board 
around for years. We 
bought 500 of them 
and plan on cornering 
the market! Bank 
Select on extended 
address lines. 



$388.00 



Z-80 CPU (KIT) 


The first time this 
world popular CPU 
offered in Kit. 2 serial, 

3 parallel, CTC, EProm 
Z-80 at 4 mhz. Software 
buad rate, etc. (less Prom) 



$ 212.00 


DUAL DRIVE SUBSYSTEM 

$995.00 



If this looks like a Lobo 
Drive System, don't be 2SHUGART801R 
fooled. Just because it POWER SUPPLY 
looks like one, works like one, smells like one, 
and tastes like one (?) doesn't mean it has to 
cost like one! 


FANS $14.95 


n 


These are brand new, 
in the box fans. Not 3-1/8 #< 
noisey bearing pullouts. 

Never again at these low prices! 4-5/8' 


TMS-4044 
MM-5257 
INTEL 2147 


$4.25 

250 NS 


The other of the world's most popular STATIC 
RAMs. This one is 4K by 1 organization. Don't 
buy Gold, buy these, the price won't last! 


2716s 

2708s 


$13.50 (450 NS) 
$6.95 (450 NS) 


Remember when 27 16s were $50.00 and hard 
to get? These units are so beautiful it's hard to 
part with them. But we will, for a small price. 
Guaranteed! 


SHUGART DRIVE 

8" 851 R $585.00 


8” 801R 

$ 395.00 


Manufacturer had 
too many, buys at 
1000 piece rate, 
sales dropped, so we got'em. Fantastic buy, get 
them while they last! Full warranty. 


5 Vi" MINI 

$ 265.00 


Now is the time to 
expand that Trash-80 
or Rotton Apple (no offense!) These go so fast. 
Quantities limited to those on hand. Hurry ! 
No Junkers! Factory warranty. 

SHUGART / SIEMANS / MPI 
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UNTIL TODAY THERE WERE MORE THAN 20 DATA BASE MANAGERS FOR THE APPLE II. 

NOW THERE’S ONLY ONE! 


DBJMASTER 
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THE APPLE DATA BASE MANAGER YOU’VE BEEN WAITING FOR! 


If you want an easy-to-use, flexible, and versatile data base manager, you have a choice of one. DB MASTER from Stoneware 
Microcomputer Products - soon to become the standard by which all others will be judged. 


But don’t just take our word for it. Compare the many advanced features of DB MASTER with the data base manager you’re 
now using. Or for that matter, compare it with any data base manager on the market. No one will even come close. 


DB OTHER 


FILING SYSTEM: 

Maximum search time to find any UNDER 

record by its primary key — 3 SECS. 
True ISAM file system with multi-field 

primary keys YES 

Multiple secondary keys for rapid 
access (5-7 seconds) to records 

by any field YES 

Primary & Secondary keys maintained 
automatically— no need to 
rebuild keys after adding 

records YES 

Maximum record size (bytes) 1020 

Maximum number of fields/record .. 100 

Handles files with more than one 

diskette of data YES 

Custom disk operating system (DOS) 
for faster data retrieval and 

program chaining YES 

User-designed screen formats YES 

Up to 9 screen “pages” per record . . . YES 

Ten field types, including dollar/cents, 
phone & social security number, 

date, etc YES 

Automatic data compaction for 

increased disk storage capacity. YES 

Wild card, partial string, range and 

Boolean search capabilities . . . YES 

Dynamic prompting (tm) - lists all 

available functions on screen- 
no need for quick reference card. YES 

Password file protection YES 

Four function calculator mode YES 

Daily update lists for printout of all 
records added/edited on any day 
or range of dates YES 


REPORT GENERATOR: 

Send reports to screen or printer YES 


Sort on up to 6 fields at a time YES 

Column subtotals and totals YES 


Subtotal and page breaks YES 

Up to 24 computed fields per report . YES 

Up to 9 lines of column titles YES 

Up to 9 lines for each record YES 

Maximum number of fields per report 100 
Code fields - store short codes, print 

long descriptions YES 

Comment lines and footnotes YES 

Comment fields for printing labels or 

headers within each record . . . YES 
Summary only reports YES 


Have a more complex application? DB MASTER can be 
used to emulate the hierarchical data base manager s used 
with larger computer systems! 

A typical Hierarchical File Structure: 



(Learn more about emulating a hierarchical data base 
in our 140 page user’s manual.) 

Coming soon: 

DB MASTER UTILITY PAK #1: Add, drop or change fields 
in existing files without re-entering data! 
Interchange DB MASTER files with VisiCalc* and 
other programs! 

DB MASTER FOR HARD DISK SYSTEMS 
DB MASTER FOR THE APPLE III 


DB MASTER is now available at a Computer Store near you, or send $189. each, plus 
$4.50 shipping and handling. Use check or money order (no COD’S please), Visa or 
MasterCard (include expiration date). California residents add 6% sales tax. 



1930 Fourth Street. San Rafael. CA 94901 (415) 454-6500 
V- V 


Apple, Apple II & Apple III are trademarks of Apple Computer, Inc. VisiCalc is a trademark of Personal Software, Inc. 


CIRCLE INQUIRY NO. 70 




COMPANY INFORMATION 


CONTENTS OF LATEST 
MAIL ORDER CATALOG 



Advanced Computer Products 
P.O. Box 17329 
Irvine. CA 92713 


(800) 854-8230 
(714) 558-8813 


CA 


30 

days 


$5 $2 


144 


13% 17% 15% 


18% 1% 


1% 


1% 


1% 


American Word Processing 
18730 Oxnard Street 
Tarzana, CA 91356 


(800) 423-5220 
(213) 705-2245 


CA 


30 

days 


$25 Free 


104 


49% 


9% 


37% 


Challenge Computer Supplies 
727 Middlefield Road 
Redwood City, CA 94064 


(415) 365-8105 


CA 


60 

days 


None Free 


20 


5% 20% 


10% 


50% 


CompuMart 
270 Third Street 
Cambridge, MA 02139 


(800) 343-5504 
(617) 491-2700 


MA 

Ml 


10 

days 


None Free 


36 


14% 33% 28% 


3% 


Devoke Data Products 
3780 Fabian Way 
Palo Alto, CA 94303 


(415) 494-8844 


CA 


45 

days 


$15 Free 


48 


2% 


2% 44% 


8% 


31% 


Electronic Systems 
P.O. Box 21638 
San Jose, CA 95151 


(408) 448-0800 


CA 


None 


$15 Free 


114 


6% 17% 25% 


1% 2% 


26% 


4% 


Fidelity Products 
705 Pennsylvania Ave. S. 
Minneapolis, MN 55426 


(800) 328-0624 
(612) 540-9700 


MN 


30 

days 


None Free 


48 


38% 


31% 


21% 


Hobbyworld Electronics 
19511 Business Ctr. Dr. 
Northridge, CA 91324 


(800) 328-0624 
(213) 886-9200 


CA 


120 

days 


$15 Free 


44 


5% 8% 15% 


20% 


25% 


3% 


INMAC 

2465 Augustine Drive 
Santa Clara, CA 95051 


(408) 737-7777 


CA, IL 
NJ, TX 


45 

days 


None Free 


80 


1 % 


22% 15% 


10% 


36% 


JADE Computer Products 
4901 W. Rosecrans Ave. 
Hawthorne. CA 90250 


(213) 973-7707 


CA 


None 


$15 Free 


52 


13% 12% 15% 


27% 


4% 


2% 


MICROMAIL 
P.O. Box 3297 
Santa Ana, CA 92703 


(714) 731-4338 


CA 


None 


None Free 


16 


81% 


3% 


MiniMicroMart 
1618 James Street 
Syracuse, NY 13203 


(315) 422-4467 


NY 


90 

days 


None Free 


52 


19% 31% 19% 


13% 


2% 


MISCO 

963 Holmdel Keyport Road 
Holmdel, NJ 07733 


(800) 631-2227 
(201) 946-3500 


NJ 


30 

days 


$25 Free 


36 


6% 31 % 


8 % 


42% 


Newman Computer Exchange 
1250 N. Main Street 
Ann Arbor. Ml 48107 


(313) 994-3200 


Ml 


90 

days 


None Free 


24 


25% 42% 8% 


E. D. Poe 

941 Westwood Blvd. #201 
Los Angeles, CA 90024 


(800) 421-6657 
(213) 879-5881 


CA 


None 


None Free 


94 


18% 


22% 


Priority One Electronics 
16723 Roscoe Blvd. 
Sepulveda, CA 91343 


(800) 423-5633 
(213) 894-8171 


CA 


None 


$10 $1 


52 


2% 15% 13% 


27% 


2% 


Uarco 

West County Line Road 
Barrington, IL 60010 


(800) 323-5121 
(312) 381-7000 


IL 


30 

days 


$25 Free 


36 


42% 


14% 


33% 


Visible Computer Supply 
3626 Stern Drive 
St. Charles. IL 60174 


(800) 323-0628 
(312) 377-2586 


CA 

IL 


30 

days 


$25 Free 


132 


48% 


21% 


24% 
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by Elliott MacLennan, Attorney at Law 
and A. Pierson Bates 


What legal protection is available when you develop 
and sell computer firmware? Apparently the courts are 
as confused about this question as the computer 
industry is. 

Computer technology and the law seem to operate in 
spite of each other. While the computer industry 
grapples with the problems of fourth-generation com- 
puters, the legal community is still grappling with first- 
generation questions: should software and firmware be 
protected, and what kind of protection should be 
given? For our purposes, firmware will be used syn- 
onomously with ROM, Prom and Eprom. 

The annual investment in the creation and main- 
tenance of software systems on a world-wide scale 
was estimated at $13 billion in 1977. The nature of 
software and firmware make them costly and time- 
consuming to create, yet cheap and easy to copy. It is 
easy to understand the reluctance of a manufacturer to 
spend thousands of dollars developing a computer 
chess program, when it may be copied by a competitor 
at a fraction of the cost. 

If a programmer knows that' he or she is protected 
against copying, the programmer will be more likely to 
disclose the concepts underlying the program. Dis- 
closure of new ideas would tend to benefit society in 
general, and would reduce the duplication of effort and 
investment that occurs when new ideas are kept secret. 

Proprietary protection also makes programs more 
marketable. The more marketable the program, the 
lower the unit price can be, still allowing the creator to 
recoup the initial investment outlay. 

Various methods of protection have been suggested 
for software and firmware, including copyright, patent, 
trade secret, junior patent and other registration 


systems. Software has been described as a “square 
peg that does not fit into the round holes of either 
copyright or patent.” Firmware and other integrated 
circuits represent a sort of slime to the legal community: 
neither a solid or a liquid, but still uncomfortably there. 

Patent law grants a limited monopoly to the inventor 
of a novel and unobvious apparatus or process. The 
idea behind the invention is protected, and no one else 
may use the idea for the term of the patent, even if the 
other person develops the idea independently. The 
U.S. Supreme Court has looked with great disfavor on 
applications for patents on programs. In the 1 978 case 
of Parker v. Flook, the court stated that a claim for an 
improved method of calculation, even when tied to a 
specific end use, is unpatentable subject matter. 

Patent law is not the most appropriate protection for 
software because it is estimated that only about 1 % of 
the programs written have the required degree of innova- 
tion for a patent. Hardware, on the other hand, has been 
recognized as patentable from its earliest development. 

Trade secret law allows the owner of the secret to 
use the idea exclusively. This method of protection is 
used in licensing agreements, in which the owner gives 
another person the right to make limited use of the 
trade secret, and prohibits the user from disclosing the 
idea to others. This form of protection is widely used in 
the software industry, but it suffers from a major defect. 
T rade secret protection is valuable only as long as the 
idea remains secret. Accidental disclosure or indepen- 
dent discovery annihilate the protection. Because of 
this, owners of trade secrets must take extraordinary 
and expensive precautions to maintain the secrecy. 

Copyright law protects the copyright owner from the 
unauthorized copying or distribution of the work. The 
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protection extends only to the author’s expression of 
the idea. The author does not have a monopoly on the 
underlying concepts. 

For example, two competing companies, X and V, 
face the same problem. A programmer for Company X 
develops an original program to solve the problem, and 
the program is copyrighted. The programmer for 
Company Y independently develops a similar, or even 
identical, program. The Company Y program may also 

Firmware has 
characteristics of 
both hardware 
and software 


be copyrightable: the idea is not the property of 
Company X. 

A third programmer learns of one of the programs, 
realizes that the method used has application to a dif- 
ferent situation and writes a third program using an 
idea from the copyrighted program. As long as the third 
programmer does not copy the protected program, the 
third program can be copyrighted as well. 


Copyright protection is particularly appropriate to 
software. In developing software, it is estimated that 
from 5 to 20% of the investment goes toward develop- 
ing new concepts, and from 80 to 95% of the invest- 
ment goes into the blood, sweat and tears involved in 
writing the code, testing, debugging and documenting. 
The bulk of the investment is in the expression of the 
idea, and not in the underlying concepts. 

Firmware has characteristics of both hardware and 
software. Like hardware, it is usually intended to be 
permanent, is physically fixed in the machine, and is 
invisible to the user. Like sofware, firmware contains a 
program. It usually makes no difference in the operation 
of the computer or in the end result whether the pro- 
gram is stored in ROM or in other types of memory. 

Patentability of firmware 

Firmware was held patentable by the U.S. Court of 
Customs and Patent Appeals in the 1979 case of 
Bradley and Franklin. In this case, Bradley developed 
an improved method of altering and repositioning infor- 
mation in the computer’s system base or scratchpad 
memory. This was achieved by using a firmware 
module between the scratchpad registers and the 
system base located in the main memory. The patent 
application claimed that the invention was “a new and 
unobvious combination of hardware elements” that 
created a new machine. 

In allowing the patent, the court pointed out that the 
patent application did not claim the information em- 
bodied in the firmware was patentable in and of itself, 
but rather a new “machine” was created as a result of 


Taxation of Firmware 

From the income tax perspective two interelated and critical questions remain to be resolved. Is firmware 
“property”? If it is, what is its character? 

The significance of the seemingly obvious property question is that if it is, it can be transferred by sale or 
exchange. A sale or exchange of property creates the interesting prospect of obtaining capital gains treatment. If 
it is not property, its transfer will invoke the assignment of income rules so coveted by our taxing authorities. 

When something is transferred that is not properly classified as property, capital gain treatment is 
categorically eliminated. Capital gains, to be sure, is the desirable goal because it is taxed 70% less than is 
ordinary income, i.e. the result obtained by the application of the assignment of income rules. 

If you buy a bond you have bought property. Generally, a sale of the bond will produce capital gain. If you clip 
a bond coupon and turn it in for payment or sell or exchange it, you have not sold property; you have only 
transferred an income stream. This transfer can never produce capital gains. 

A synthesis of American case law yields a principle notable for its lack of clarity. The principle is the more 
something appears to produce an income stream the less the chance it has of being classified as property. In 
fairness to our judiciary, with the unique form of widgets and arrangements modern day computer folk invent and 
engage in, it is often difficult, if not impossible, to distinguish what is and what is not property for tax purposes. 

Section 1 235 of the Internal Revenue Code provides a patent holder capital gains treatment upon the sale or 
exchange of all substantial rights to a patent. Although this Code Section is not necessarily the only way to 
secure capital gains treatment, it is what is commonly referred to as a safe harbor. There is no complimentary 
Code Section for copyrighted works. To the extent that firmware can be patented as a new machine, its 
classification as patentable property will produce substantially better tax results to its holder than will its 
classification as copyrightable. 

The purchase or lease of new or used hardware can generate an Investment Tax Credit for its purchaser or 
lessee. This credit is a direct offset against your tax liability. Software, unless bundled with the hardware when 
sold or leased, is not entitled to an investment tax credit because it is said to be an intangible and only tangible 
personal property qualifies for the credit. Firmware presents an even more novel question. Is it hardware, soft- 
ware, or is its medium tangible with its instructions contained within intangible? There is no uniform consensus 
at this time between the varying taxing authorities. The answer to these yet unresolved questions will produce 
substantial economic impact upon all areas of the computer industry. 
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a combination of hardware elements, including some 
hardware elements that contained firmware. To be 
sure, some fancy footwork is required in order to obtain 
a patent on firmware by describing it as a new machine 
or apparatus. 

The Patent Office appealed the decision to the Sup- 
reme Court. Oral arguments were heard in October, 
1980. The Patent Office argued that the invention was 
nothing more than a computer program, which would 
not be patentable. According to the Patent Office, 
“firmware does not convert the conventional computer 
into a new, patentable machine.” 

Bradley argued that the Patent Office didn’t under- 
stand the invention. The invention, according to Bradley, 
was a machine that could rapidly change the architec- 
ture of a computer to perform widely divergent tasks. 
Bradley urged that the invention be considered in its 
totality, without singling out one element: the firmware. 

No decision in the case has yet been announced. 
Even if allowed, however, patent protection will only be 
available to the very small percentage of programs in 
firmware that meet the strict requirements of novelty 
and unobviousness. 

Copyrightability of firmware 

Firmware has a murky history in copyright law. The 
Copyright Office began accepting computer programs 
for copyright registration in 1964, under the policy of 
“when in doubt, register.” Copyright registration does 
not ensure a valid copyright: only the courts can deter- 
mine actual validity. 

There are very few court cases dealing directly with 
copyrightability of software or firmware. The Copyright 
Law was overhauled, effective January 1, 1978, but 
most of the cases arose under the old law. Two cases 
based on the old law are Synercom Technology v. 
University Computing Co. (decided 1978) and Data 
Cash Systems v. JS&A Group (decided Sept. 80). 

Synercom case 

In 1970, Synercom developed and published a new 
manual and new input formats for use with its Stran 
program. The input formats were registered with the 
Copyright Office. In 1974, a competitor, EDI, developed 
a program that was wholly compatible with the Stran 
format. By using the format already developed 
by Synercom, EDI was able to save considerable time 
and money, and it was able to offer the package at a 
lower price. 

University Computing Company had provided the 
hardware for use with Synercom’s program until 1976, 
when Synercom and UCC had a parting of the ways. At 
that time, UCC teamed up with EDI to offer the com- 
peting package. UCC produced a user’s manual for the 
EDI package. The manual contained mirror images of 
some of Synercom’s input cards, and contined instruc- 
tions that enabled the customer to use the Synercom 
input format. Synercom sued UCC for copyright in- 
fringement of its manual and input formats. 

In copyright law, the expression may be protected, 
but the underlying idea may not. Where the idea is in- 
separable from the expression of the idea, there can 
be no copyright. The court in this case decided that 
input formats may be copyrightable if they communicate 
information and express ideas. However, the court 
held that in this case, the ideas or principles behind the 


formats were inseparable from the expression of these 
ideas: hence, no valid copyright. 

Data Cash cases 

In 1979, a federal district court in Illinois handed 
down an opinion that painfully illustrates the genera- 
tion gap between the courts and technology. The 
judge decided the case on grounds that neither side 
had argued, used questionable assumptions, and 
clearly did not have a good understanding of the 
technology involved. 

Data Cash Systems hired a consultant to develop a 
program for a computerized chess game, CompuChess. 
The game contained a ROM memory produced by 
General Instruments at the direction of Data Cash. The 
game was put on the market in 1977. The source pro- 
gram was registered with the Copyright Office, and 
every copy of the source program contained a copyright 
notice. There were no copyright notices on the game, 
the packaging, the literature, or on the ROM itself. 

In 1 978, Data Cash learned that General Instruments 
was manufacturing a ROM for another chess game. At 
the request of Data Cash, General Instruments tested 
the new ROM and found that it was identical to the 
CompuChess ROM. Data Cash also learned that the 
new chess game was being made by a Hong Kong com- 
pany for JS&A Industries. Data Cash speculated that 
the CompuChess ROM was removed and decoded by 
the Hong Kong company, then either produced in 


Where the idea is 
inseparable from the 
expression of the idea, 
there can be no copyright. 


printed form or used to program a Prom, which was 
then furnished to General Instruments to manufacture 
for JS&A. 

In the district court opinion, the judge held that the 
ROM could not be copyrighted because it was a 
“machine part.” This decision was based on a 1908 
case which held that player piano rolls were machine 
parts (and not copyrightable) because the information 
was not in a form which others could see and read. 

The judge reached his decision on the basis of the 
questionable assumption that object programs “enter 
into the mechnical process itself, cannot be read 
without the aid of special equipment and cannot be 
understood by even the most highly trained program- 
mers.” He recognized the fine line of distinction he 
was drawing between copyrightable material and 
“machine parts” and stated: “At different times, then, 
a given program is both source and object. The source 
program is a writing while the object program is a 
mechanical tool or machine part.” The Data Cash con- 
troversy is evidence of the artificiality of this distinc- 
tion. Because JS&A could obtain a copy of the object 
program by duplicating the ROM without copying the 
protected source program, there was no infringement. 
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Data Cash appealed the decision to the U.S. Court of 
Appeals and the decision was announced in Sept. 80. 
The appellate court paid little attention to the reasoning 
used in the lower court, giving it one sentence of con- 
sideration: “The parties had neither briefed nor argued 
that issue [that the ROM was a machine part] and 
neither side on appeal defends the district court’s posi- 
tion, so we do not consider it further.” The appellate 
court held that there was no infringement because of 
the lack of copyright notice on the Data Cash ROM. 

First, the court determined that the case must be 
decided under the Copyright Act of 1909. The court 
held that sales of over 2,500 CompuChess games in 
1 977 constituted publication of the work by Data Cash. 
Since the publication occurred before the effective 
date of the new Copyright Act, the old act prevailed. 

The requirements of notice in the old act were very 
strict. Publication without proper notice resulted in 
forfeiture of the copyright. There was an exception for 
limited publication without notice, in which case the 
copyright might not be lost. 

Data Cash argued that the sale of the games in 1 977 
was a limited publication because Data Cash did not 
realize that the ROM could be copied. The court 
rejected this argument, ruling that the extent of publi- 
cation is not based on the publisher’s intent. As a result 
of Data Cash’s innocent mistake or ignorance, the 
court held that the copyright had been forfeited. Under 
copyright law, ignorance is not bliss. 

Because the court decided the case on the notice 
requirements, the court impliedly held that the object 
program in the ROM was copyrightable. If the program 
was not copyrightable, there would be no question of 
notice. However, because the court did not directly 
address the copyrightability issue, the case gives no 
clear guidelines for firmware developers to rely upon. 

New copyright act 

The Copyright Act of 1976 gives the copyright 
owner various exclusive rights, including the right to 
reproduce the work, to prepare adaptations of the 
work, and to distribute copies of the work. Copyright 
protection is available for “original works of authorship 
fixed in any tangible medium of expression. ..from 
which they can be perceived... either directly or with 
the aid of a machine or device.” 

This protection begins as soon as the work is “fixed 
in a tangible medium of expression.” Protection may 
be lost, however, if the work is publicly distributed 
without adequate notice. The notice must be placed on 
copies of the work so as to give reasonable notice of 
the claim of copyright, such as on the page following 
the title page of a book, or more importantly, visually 
perceptible to the human eye on the firmware itself. 

The language of the Act is broad enough to include 
both software and firmware. For example, the defini- 
tion of literary works includes “works expressed in 
words, numbers, or other verbal or numerical symbols 
or indicia, regardless of the form in which they are 
expressed.” Included in the examples of forms of 
literary works are tapes, disks and cards. 

The definition of copies which is used to define both 
the original and any infringing works, includes objects 
“from which the work can be perceived, reproduced, 
or otherwise communicated, either directly or with the 
aid of a machine or device.” 


In spite of the broad language, the copyrightability 
issue is far from settled. The Act contains a section 
(one of the shortest sections in the entire Act) which 
thoroughly muddies the waters. In effect. Section 117 
states that the new Act does not apply to “works used 
in conjunction with computers.” To confuse things 
further, the House of Representatives Report accom- 
panying the Act states that “with respect to the copy- 
rightability of computer programs, the ownership of 
copyrights in them, the term of protection, and the 
formal requirements of the remainder of the bill, the 

The notice 
must be placed on 
copies of the work... 
visually perceptible to 
the human eye... 


new statute would apply.” Apparently, Section 117 is 
limited to the possibility of infringement by use of a 
work in a computer, although this conclusion is by no 
means self-evident. 

This section was enacted because at the time. 
Congress was not prepared to change the status quo 
with regard to the use of works with computers. The 
National Commission on New Technological Uses of 
Copyrighted Works was formed to study the issue. 
CONTU presented the final report on July 31, 1978, 
and legislation is now pending to amend the Copyright 
Act in accord with the recommendations of the Commis- 
sion. This bill is expected to pass with little opposition. 

CONTU recommended that the Copyright Act should 
be amended (1) to make it clear that original computer 
programs are copyrightable; (2) to delete Section 117; 
and (3) to assure that rightful possessors (the legisla- 
tion uses owners) of copies of computer programs can 
use and adapt the programs for their own use. 

This third provision is included because CONTU 
recognized that most programs require some custom- 
izing or translating before they are usable. Without this 
provision, translating a copyrighted source code into 
object code, or vice versa, could be illegal. Under the 
Copyright Act, inputting any copyrighted work in a 
computer is preparation of a copy and is a potential in- 
fringement. With the third provision, the rightful owner 
of a copy of a program can input the program for his or 
her own use legally. 

The CONTU report includes flow charts, source 
codes, object codes within the scope of copyright, 
making explicit what Data Cash only implied. The report 
also addresses firmware, stating that programs stored 
in memory may still be copies: “When a program is 
copied into the memory of a computer it still exists in a 
form from which a human-readable version may be pro- 
duced. That is, the copy in the computer’s memory 
may be duplicated, just as a version listed on paper or 
coded on magnetic tape may be.” 

Although this passage does not distinguish ROM 
from other types of memory, the report later specifically 
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mentions firmware. In discussing proper forms of 
notice for machine-readable copies, the report recom- 
mends that notice be placed on “semiconductor chips 
in which programs are stored.” The waters are begin- 
ning to clear. 

Until a more definitive court decision, or until specific 
legislation is passed, programmers and lawyers can only 
make educated guesses as to the parameters of firm- 
ware copyrightability. 

Other registration proposals 

Two similar registration systems have been proposed 
recently to protect computer programs: the IBM system 
and the Japanese MITI proposal. Both systems would 
give a type of copyright protection, protecting the 
expression of the idea but not the underlying concepts. 

Both systems would require that a description of the 
program be submitted for registration. The MITI pro- 
posal calls for an outline of the program, and the IBM 
proposal requires a detailed conceptual description of 
the program. The IBM description would be required to 
be detailed enough that a skilled programmer could 
take the descriptive material and write a program using 
the concepts as described to do substantially the same 
thing as the registered program does. These outlines 
or descriptions would be available to the public. 

The IBM proposal would also require the deposit of 
the program in either source or object code. The pro- 
gram would be kept secret for the term of the protection 
(suggested between 5 and 10 years), or would be 
made public, depending on the wishes of the owner of 
the program. This proposal differs from the present 
Copyright Law which requires that two copies of the 
program be deposited with the Library of Congress 
(with no provision for secrecy). The IBM proposal also 
specifically includes protection for programs stored in 
memory, including ROM. 

Under existing American copyright law, the copyright 
owner bears a difficult burden of proof. The copyright 
owner must prove that the copyright was valid, that the 
alleged infringer had access to the protected work, 
that the alleged infringer copied the protected work, 
and that there was a substantial similarity between the 
protected work and the infringing work. 

The MITI proposal adds an interesting twist, in that 
the burden of proof would shift to the other side. The 
alleged infringer would have to prove that the similar 
program was not created by an act of infringement. 

Both registration systems have been criticized for 
being too cumbersome and expensive. They have also 
been attacked for not protecting the underlying con- 
cepts by those who prefer patent-type protection. 

Copyrightability of integrated circuits 

In the Data Cash case, if the ROM had been copied 
by photographing the layout of the chip, there would 
probably be no remedy under copyright law or under 
the CONTU revision. The Copyright Act only allows 
protection for designs to the extent that the artistic 
elements “can be identified separately from, and are 
capable of existing independently of” the utilitarian 
aspects of the design. 

This is part of the law’s distinction of expression 
from the underlying idea. Architectural plans can be 
copyrighted, but it is not an infringement to build a 
house based on those plans (as long as the plans are 


not actually copied as plans). A fabric design may be 
copyrighted, because the artistic elements can be 
separately identified from, and can exist independently 
of the useful article (the garment). Therefore, a pattern 
on a $10 tropical print shirt may be copyrighted, but 
the patterns on the 1C you design, worth thousands of 
dollars, may not be copyrightable. 

Legislation was introduced in 1979 to amend the 
Copyright Act to include photographic masks used to 
imprint patterns on ICs, and the imprinted patterns 
themselves, even though they are used in a “useful 
article.” The Bill was referred to a Congressional com- 
mittee, from which it never emerged. Perhaps a more 
polite way of saying this would be to say that the Bill is 
missing in action. The semiconductor industry is divided 
as to the wisdom of this approach. It is not likely that 
such legislation will be passed in the near future. 

A British group, the Committee to Consider the Law 
on Copyright Design, studied the problem of design 
protection and presented their report in 1977. Of the 
nine committee members, seven recommended that 
copyright protection for useful designs be allowed. 
Three of the seven proposed a registration and deposit 
system (similar to the regular U.S. procedure), and the 
other four favored automatic protection without for- 
malities (under the regular British copyright system). 

Japan has another system: the junior patent system 
(Utility Model Law). Under this system, patent-type 
protection of an idea is granted, with more lenient 
requirements of novelty, for a shorter period of time 
than regular patent law. This protection is available for 
any new device capable of industrial use and relating to 
the shape, structure or assembly of an article. The 
term of protection is 1 0 years from registration, subject 
to the payment of annual renewal fees from the end of 
the third year. 

Utility model registration protects the underlying 
idea, and, in practice, covers “equivalent means” as 
described in the registration. The Utility Model Law 
specifically includes electronic circuits within the 
scope of its protection, and allows protection for “the 
construction, a configuration of elements used for 
effecting the construction, or a combination of both.” 

Summary 

At present, copyright protection is the most approp- 
riate form of protection for software and firmware, 
although copyright infringement is hard to prove. The 
Japanese proposal for shifting the burden of proof on 
to the alleged infringer would make copyright protection 
easier to enforce, but goes against our tradition of “in- 
nocent until proven guilty.” 

Protection is needed for the patterns on integrated 
circuits. Design protection, similar to the Japanese 
utility model, is an appropriate form of protection, but is 
unlikely to be enacted in the near future in this country 
(it took over 20 years to overhaul the Copyright Act). 

Above all, the legal community, Congress and the 
judiciary must endeavor to close the generation gap 
existing between rapidity of technological develop- 
ments, on the one hand, and the outdated legislative and 
legal machinery interpreting those developments. □ 

Elliott MacLennan can be contacted at: Strom, 
Schrag, Ott, Schindler, Ordway Bldg., One Kaiser 
Plaza, Oakland, CA 94612. 
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SYBEX SPEAKS YOUR LANGUAGE . . . 


THE PASCAL HANDBOOK by Jacques Tiberghien 

— A dictionary of every Pascal instruction, function, 

operator and reserved word covering virtually all 
versions of Pascal. 300 pp., 150 III., Ref. P320, 7"x9", 
$14.95 ■ 

INTRODUCTION TO PASCAL (Including UCSD 
PASCAL) by Rodnay Zaks — A step-by-step introduc- 
tion for anyone wanting to learn tne language of 
PASCAL. Describes UCSD and Standard Pascals. 440 
pp., 100 III., Ref. P310, 7"x9", $14.95 ■ 

INSIDE BASIC GAMES by Richard Mateosian — 
Uses a games format to teach program design in 
BASIC. Games run on TRS-80, APPLE II, PET/CBM 
and others. 300 pp., 100 III., Ref. B245, 7"x9", $13.95 ■ 
FIFTY BASIC EXERCISES by J.P. Lamoitier - 
Teaches BASIC by actual practice using graduated 
exercises drawn from everyday applications. All ex- 
ercises written in Microsoft BASIC. 300 pp., 140 III., 
Ref. B250, 7"x9", $12.95 ■ 

THE CP/M HANDBOOK by Rodnay Zaks - Com- 
plete instructions and reference handbook for CP/M 

— the industry standard in microcomputer operating 

systems. 336 pp., 100 III., Ref. C300, 5V4"x8V4", $14.95 ■ 
PROGRAMMING THE Z80 by Rodnay Zaks - A 
complete course in programming the Z80 
microprocessor and a thorough introduction to 
machine language. 620 pp., 200 III., Ref. C280, 
5V2 n xdV2 n , 2nd Ed. $14.95 ■ 

PROGRAMMING THE 6502 by Rodnay Zaks - 
Machine language programming of the 6502 from 


basic concepts to advanced data structures. 392 pp., 
160 III., Ref. C202, SVi'xWh " , 3rd Ed., $12.95 ■ 

6502 APPLICATIONS BOOK by Rodnay Zaks - 
Real life application techniques: the Input/Output 
book for the 6502. 288 pp., 207 III., Ref. D302, 
5V2"x8V2", $12.95 ■ 

6502 GAMES by Rodnay Zaks — Third in the 6502 
series. Teaches advanced programming techniques 
using games as a framework for learning. 304 pp., 140 
III., Ref. G402, 5V*"x8%", $12.95 ■ 

YOUR FIRST COMPUTER by Rodnay Zaks - The 
most popular introduction to small computers, what 
they do and how to buy one. 280 pp., 150 III., Ref. 
C200A, 5&"x8V*", 2nd Ed., $7.95* ■ 

MICROPROCESSORS: FROM CHIPS TO SYSTEMS 
by Rodnay Zaks — Covers components, concepts 
and techniques from basic to advanced. 420 pp., 257 
III., Ref. C201 , 5V2 , x8Vz , i 3rd Ed., $10.95 ■ 

MICROPROCESSOR INTERFACING TECHNIQUES 
by Austin Lesea, Rodnay Zaks — Hardware and soft- 
ware interconnect techniques including D to A con- 
version, peripherals standard buses and 
troubleshooting. 464 pp., 400 III., Ref. C207, WxW , 
3rd Ed., $15.95 ■ 

PROGRAMMING THE Z8000 by Richard Mateosian 
— Architecture and function of the Z8000 and its 
family of support chips. Includes programming in 
Z8000 machine language. 312 pp., 124 III., Ref. C281, 
5V2 , 'x8V2",$]5.95 ■ 


CIRCLE INQUIRY NO. 73 


MAIL TO: SYBEX 
Dept. IA3 
2344 SIXTH STREET 
BERKELEY, CA 94710 
Phone Orders: 415/848-8233 




NAME □ SEND ME YOUR FREE CATALOG 

ADDRESS 

CITY STATE ZIP 

ADD □ $1 .50/book UPS or □ 75'/book 4th class mail (CA add tax) Total Amt. Enclosed 

OR CHARGE MY □ VISA □ MC □ AM EX. CARD NO 

SIGNATURE EXP. DATE 






Japanese companies are becoming increasingly in- 
volved in the American original equipment manufacturer 
marketplace. It’s difficult to estimate their share since 
it depends on what products you’re talking about, and 
shifts in the marketplace; at this point it’s relatively 
small. However, Japanese OEMs are emerging as a 
powerful source. 

“Japanese products are accepted by many buyers 
because of the high quality of the computer products; 
we’re doing very good business,” says the assistant 
manager of the sales department of a major Japanese 
firm, who adds that the “great demand” for Japanese 
OEM products hinges on their lower price tags, attribu- 
table to several factors: Japanese workers are highly 
educated and homogeneous— quality control is more 
easily attained than with the heterogeneous American 
labor force; Japanese workers stay with the same com- 
pany for almost a lifetime, so they establish exacting 
experience; the Japanese invest a lot of money in 
manufacturing and design, hence production is more 
efficient and results in a better yield rate. 

Since the Japanese are known for quality production, 
buyers realize that they’re getting the Japanese prod- 
uct, even if the brand name is American. These people 
are buying the Japanese product intentionally. 

A spokesman for the Hitachi Semiconductor Division, 
which makes many semiconductor items, pointed out 
that there’s a perceived lack of quality in U.S. products 
and a perceived higher quality in Japanese products, 
so consumers “go out of their way to buy Japanese.” 
Indeed, there’s reportedly a 10:1 qualitative difference 
between the Japanese semiconductor and its American 
counterpart. If there are 1 0 failures out of 1 000 with 
the Japanese semiconductor, there would be 100 
failures out of 1000 with the U.S. product. By using the 
Japanese semiconductor, therefore, the second buyer 
can eliminate certain inspection processes and cut 
down on costs, the end user can receive a product that 
requires less maintenance, and the distributor can 
benefit because less money is spent on servicing. It 
helps everyone down the line. 

Why are the Japanese companies moving into the 
American OEM area? Because of the large market. It’s 
that simple. Norio Sugii, national sales manager for 
data recorders at Teac, says that while his company 
sells 1000 to 3000 floppy disc drives and cassette 
tape transports (each) per month in Japan, he expects 
to sell ten times that number worldwide (10,000 to 


20,000 units per month), 70 to 80% of which is to the 
U.S. and 20 to 30% in Europe. 

Sugii points out that the OEM marketplace differs 
from the automobile and camera markets; OEM sales 
are not determined by individual consumer decisions but 
by company policy of the secondary purchaser. Thus, 
if the company’s engineer likes the Japanese product, 
top management may still prefer a U.S. product. 

In order to compete with American products, he 
states, their Japanese equivalents must be of very 
good quality and reasonably priced. 

In addition, there’s the necessity of having servicing 
and response on request from the purchasing company. 
Thus, if the Japanese company has no branch office 
and service facilities in the U.S., it can’t continue to 
supply the domestic market. It should be noted that the 
spokesman for Hitachi Semiconductor states that the 
Japanese are simply accessing the market and are 
building what it wants. There is not necessarily a 
cheaper price tag for their products. 

Japanese OEM products most in demand include ter- 
minals, printers, microcomputers, and microprocessors. 
According to the assistant sales manager of the major 
Japanese firm, annual growth in these areas (in 
general) is close to 30%. But the growth is greatest— 
and there is most activity right now— in the semi- 
conductor field, although the Japanese market share is 
still small compared to the U.S., which is the largest 
supplier in the world. 

“The Japanese share in the semiconductor industry 
is changing all the time, and growing,” says the spokes- 
man for Hitachi. “Two-and-a-half years ago, Hitachi had 
no semiconductor market, and now our share in 16K-bit 
NMOS dynamic memories is substantial.” 

Although Teac doesn’t make semiconductors, it 
does make floppy disc drives and cassette tape 
transports. And while its share of the U.S. market is 
small (it’s only been selling units for two years, and 
concentrated on the Japanese market first), Sugii con- 
tends that the “good quality and low defective rate” 
bodes well for the Japanese product. 

Hitachi concentrates on the high end of the market, 
and makes mainframes, large CPUs, PCM and non-PCM 
systems, sophisticated colorgraphic terminals, as well 
as 3350-type disc drives and 3420-type tape drives. 

But its share in the U.S. market is small, since IBM 
has over a 60% share, and only 10% of that consists 
of the high end. 

Continued on page 90 
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There is a trend among hardware manufacturers to 
solicit software from third parties, and market that soft- 
ware with their systems. Software is also sold by third 
parties to systems integrators and to computer stores, 
to market with hardware. Whichever way it gets there, 
the practice of providing software with the final product 
not only makes it easier and faster for the end user to 
use the computer, but has a significant effect on the 
marketing of that product. 

“We are working with a variety of third-party software 
authors in the three basic areas of home financial 
resource management, education, and entertainment 
programs,” says a spokesman for Texas Instruments, 
which is primarily involved in the home microcomputer 
market. “We are actively looking to develop third-party 
software, to work with third-party software authors, 
and to use their level of expertise in whatever manner 
is mutually beneficial.” 

Accordingly, Tl has “no specific approach” to the in- 
corporation of software into its systems. It will market 
the software under the Tl name, or will provide an out- 
side brand of software, including brand name and pro- 
motional literature, with the Tl computer. 

It also markets software through its own catalog. 
The company seeks to “balance the strengths we have 
internally” with outside consultants, and it hires univer- 
sity professors, among others, to provide Tl’s internal 
software experts with guidance on how to write partic- 
ular programs, i.e., for educational and professional use. 

Thus the situation is very flexible for the third-party 
software provider. Much of the software solicited 
depends on who the end user is and who the third- 
party authors are. Within those broad guidelines, 
however, it seems as if anything can happen. 

Lifeboat Associates, the largest distributor of soft- 
ware in the world for microcomputers running under 
CP/M, sells customized CP/M operating systems for 
specific computers, and also distributes software that 
it and others write for micros that run on the CP/M 
operating system. It sells very little software to manu- 
facturers, however, and a great deal to dealers— 
systems integrators and computer stores primarily. 

According to a spokesman for Lifeboat, the com- 
pany’s branch of customers is wide. VWe sell software 
for 85 different computers, and we sell it around the 
world. Some software is large and won’t fit on a small 
disk, but in general we have a wide choice available, 
with a lot of utilities.” He states that marketing soft- 


ware alongside hardware is “a widespread practice,” 
and since there are numerous micros running under 
CP/M, it’s a large market. 

“I see manufacturers purchasing software,” he 
adds, “but I don’t see it being effective. It’s inferior to 
what’s being distributed independently. The manufac- 
turers do not have the spontaneity of independent 
consultants and software houses. Manufacturers are 
conservative, unmodified, and not altogether state-of- 
the-art and because of their distribution channels, 
software can sit in warehouses for three months and 
go out of date.” 

The spokesman for Lifeboat points out that when 
software is included with a system, “all of a sudden you 
can do something with it (the system). The only thing 
the end user comes in contact with is the software. 
Most end users should be indifferent to the technology 
(of the hardware). Software is much more important 
from the point of view of the user. The software will 
make or break his system.” 

According to Tl, the benefit of the third-party soft- 
ware trend, for the end user, is that he has the software 
available. “The solid-state software that we offer is the 
basis for the ease of use of our computer. The software 
is permanent, and it can’t be destroyed unless it’s 
physically destroyed. You plug it in and you have 
immediate access— ten seconds from programming to 
implementation— and it has plain English prompts. Our 
software library is growing rapidly. There are 30 dif- 
ferent programs, with more on the way. The advantage 
to the end user is the variety of software available for a 
particular computer.” 

And what about the ramifications on the marketing 
of computers of having software available with 
the hardware? 

“A major asset in the sale of any computer, and 
especially personal computers, is the ease of use of 
the hardware,” states the Tl spokesman. “We concen- 
trate on the home market, and a good, broad-based 
library of quality software is essential.” 

According to Tl, the intention of the manufacturer is 
important in determining what software will be available. 
Is the manufacturer interested primarily in the profes- 
sional market? The small business market? 

Tl is involved primarily in the home market; its soft- 
ware is developed with a language for home use. How- 
ever, if a lawyer, doctor, or other professional wants to 
buy peripherals and store business records, he can. 

Continued on following page 
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Third Party Software 

The computer, however, is not designed primarily for 
that, but as a home enrichment tool that can be used by 
all members of a family. Similarly, Tl’s educational pro- 
grams designed for school use must have software that 
students, say, in the third grade, can use on their own 
level. In this respect, the command modules that plug 
in make the machine very accessible for the user. 

Both Tl and Lifeboat, it is interesting to note, are 
expanding their software operations. Tl is now more 
specialized, so there are more opportunities for third 
parties to develop and sell software to them. Meanwhile, 
although most of Lifeboat’s software is for micros, it’s 
now starting to do minicomputer software. 

Perhaps the Tl spokesman summed up the situation 
best: “The manufacturer doesn’t have to provide all of 
the software. We don’t, and no company would have 
the resources to supply all of the software needs for all 
of the applications to which a personal computer can 
be put. If there’s no software available, the hardware 
won’t sell 

Japanese OEMs 

One Japanese OEM product doing quite well is the 
Spinwriter printer made by NEC Information Systems. 
John Cooper, NEC director of marketing, explained 
that by the end of 1 980, the Spinwriter had captured 
80% of the fully-formed character market, up from 
zero three years earlier. “We feel very comfortable 
about that. We hold an excellent reputation for reliability 
and quality, and we’ve received very good brand and 
trade name recognition.” 

But what about Japanese companies becoming more 
involved in end-market sales? 

“Japanese companies have the capability of manu- 
facturing a good quality product, but they do not have 
the power to market in the United States,” says the 
assistant sales manager of the major Japanese firm. 
“Eventually, maybe they could sell themselves, but 

right now they’re marketing as OEMs. OEM is an easy 
business. You don’t need a service or marketing force, 
so you can concentrate on manufacturing.” 

Clearly, although many Japanese companies are con- 
centrating on OEM, many others have their eyes set on 
becoming end-user suppliers for the American market. 
But the U.S. is very big, so it takes time to expand. 

Japan, like the United Kingdom, has to export prod- 
ucts to survive. It has always studied the world and 
designed products for specific countries. And as the 
Japanese auto industry designed cars for the American 
market, so the Japanese computer companies are con- 
centrating on the American computer market, both as 
OEMs and as end-user suppliers. 

“We may have a dream,” said the assistant sales 
manager. “It may take 10, 20, or 30 years, but if you 
take a Japanese company and you service end users, 
you’re not a Japanese company anymore. You will be a 
U.S. company. You just manufacture in Japan, or 
another part of the world. IBM manufactures all over 
the world, but how do you call IBM a U.S. company? 
It’s an international company.” 

For basic economic supply and demand, the end 
user is going to get what he wants, and the Japanese 
are ready, willing, and becoming more and more able 
to supply it.D 


YOUR AUTHORIZED PEACHTREE DEALERS: 


ARIZONA 

Arizona Data Products 

3790 S. Park, S-709 
Tuscon. AZ 85713 
Computerland/Phoenlx 
3152 E Camelback 
Phoenix. AZ 85016 
Integrated Data Corp. 
505d E. Broadway 
Tuscon, AZ 8571 1 
MicroAge 

1618 W 12th Place 
Tempe. AZ 85281 

CALIFORNIA 


Advance Data Concepts 
2280 Diamond Blvd., S-590 
Concord. CA 94520 
Affordable Computer Systems 
3400 El Camino Real 
Santa Clara. CA 95051 
Banc Data Systems 
2332 S. Atlantic Blvd. 
Commerce. CA 90040 
Basic Business Computers 
27870 Altamont Circle 
Los Altos Hills. CA 94022 


Business Computer Center 
14300 Beach Blvd. 

Westminster. CA 92683 
Business Computer Systems 
3431 Pomona Ave.. Suite F 
Pomona. CA 91768 
Business Information Systems 
120 W. Main St. 

Grass Valley. CA 95945 
Byte Shop/Cerritos 
11470 South St. 

Cerritos. CA 90701 


Centurion Automtd. Bus. Sys. 
666 Baker St.. Suite 313 
Costa Mesa. CA 92626 


Coast Computer Center 
369 E. 17th St . -22 
Costa Mesa. CA 92627 
Computer Center Inc. 

1 5 1 4 University Ave. 
Berkley. CA 94703 
Computer City 
2700 E. Imperial Hwy. 

Brea. CA 92621 
Computer Components Inc. 
5848 Sepulveda Blvd. 

Van Nuys. CA 91411 
Computer Metrlx Inc. 
8380-F Vickers St. 

San Diego. CA 92111 
Computer Place Inc. 

26384 Carmel Rancho Lane 
Carmel. CA 93923 


San Jose. CA 95070 
Computerland/Belmont 
1 62p El Camino Real 
Belmont. CA 94002 
Computerland/Corporate 
14400 Catalina St. 

San Leandro. CA 94577 
Computerland/EI Cerrito 
1 1074 San Pablo Ave. 

El Cerrito. CA 94530 
Computerland/Hayward 
22634 Foothill Blvd. 
Hayward, CA 94542 
Computeriand/Los Altos 
4546 El Camino 
Los Altos. CA 94022 


San Rafael. CA 94901 
land/Sacramt 
e Ave., S-106 
Sacramento. CA 95825 
Computerland/San Bernardino 
289 E. Highland Dr. 

San Bernardino, CA 92404 


Computerland/San Diego 
4233 Convoy St. 

San Diego. CA 921 1 1 
Computerland/San Francisco 
1 1 7 Fremont St. 

San Francisco. CA 94106 
Computerland/ Santa Marla 

223 S. Broadway 
Santa Maria. CA 93454 
Computerland/ Sonoma 
61 1 Fifth St. 

Santa Rosa, CA 95404 
Computerland/South Bay 
1 6720 Hawthorne Blvd. 
Lawndale. CA 90260 


Computerland/Tustln 

104 W. First St. 
Tustln. CA 92680 


Computers International 
3540 Wilshire Blvd. 

Los Angeles. CA 90010 
CTC— The Computer People 
5560 Ruffin Rd. 

San Diego. CA 92123 
Daniel H. O’Meara CPA 
22 W. Micheltorena, Suite-D 
Santa Barbara. CA93101 
Data Equipment Inc. 

238 E. Carribean Dr. 
Sunnyvale, CA 94086 
Dean’s Music City 
82704 Miles Ave. 

Indio. CA 92201 


DMC Systems Inc. 
2300 Owen St. 

Santa Clara. CA 95051 


Effective Alternatives 
21103 Patriot Way 
Cuppertino. CA 95014 
Eylar Business Systems 
3645 Camino Del Rio So 
San Diego. CA 92108 
Findex Inc. 

20775 Southwestern Ave. 
Torrance. CA 90501 


Hagen Business Computers 
6354 Oliver Rd. 

Paradise. CA 95969 
Interactive Data Systems 
1 049 B Street 
Marysville. CA 95901 
International Business Systems 
1 206 Fourth St. 

Santa Rosa. CA 95404 
Kmega Technology 
1080 E. Duane Ave. 

Sunnyvale. CA 94086 
Management Computer Systems 
2035 Westwood Blvd. 

Los Angeles, CA 90025 
Matrix Computer Systems 
720 Mendocino Ave. 

Santa Rosa. CA 95491 
Meridian Systems LTD 
23950 Craftsman Rd. 

Calabasas, CA 9 1 302 
Micro Information System 
158 Valparaiso 
San Francisco, CA 94 1 33 
North Bay Computers 
6526 Washington St 
Vountville. CA 94599 


Omega Microcomputers 
3447 Torrance Blvd. 

Torrance. CA 90503 
Onyx Systems, Inc. 

10375 Bandley Dr. 

Cupertino, CA 95014 
Pacific Computer 
17391 Mt. Oiffwood Circle 
Fountain Valley. CA 92708 
Professional Systems Corp. 
3858 Carson St.. S-220 
Torrance. CA 9O503 
Q-l Corporation 
15818 Hawthorne Blvd. 

Lawndale. CA 90260 
Save-On Merchandising 
2352 W. 227th St. 

Torrance. CA 90501 
Software Distributors 
630 Robinson St. 

Los Angeles. CA 90026 

Squire Enterprises 

867 Daffodil Way 

San Jose. CA 95 1 1 7 

Staus Engineering 

1900 Tyler Ave. -26 

S. El Monte. CA 91733 

Total Admin. Business Systems 

829 De La Vina 

Santa Barbara, CA 93105 

Trlac Computer Systems 

333 Market St.. Suite 955 

San Francisco. CA 94105 


Vector Graphic 
3 1 364 Via Colinas 
Westlake Village. CA91361 
Western Pacific Data Systems 
7373 E. Engineer Rd. 

San Diego. CA 92111 
Zlmon Associates Inc. 

3540 Wilshire Blvd. S-709 
Los Angeles. CA 90010 


COLORADO 
Byte Masters 

1 106 Parkview Blvd. 

Colorado Springs. CO 80906 
Computer Connection LTD 
3310 Arapahoe 
Boulder. CO 80303 
Computer Technology 
6311 N. Federal Blvd. 
Denver. CO 80221 
Computer Works/ Byte Shop 
3101 Walnut St. 

Boulder. CO 80301 
Computerland/ Arvada 
8749 Wadsworth Blvd. 
Arvada. CO 80005 
Computerland/ Denver 
2422 S. Colorado Blvd. 
Denver. CO 80222 
Data Base 

1 1 W. Victory Way. S-4 
Craig. CO 81625 


IDAHO 

B. I. Computer Systems 

1710 "G" Street 
Lewiston. ID 83501 


KANSAS 

Ostertag Distributors 

8411 WL 72 Terrace 
Overland Park. KS 66204 


MONTANA 
Prairie Computers 

912 13th St. North 
Great Falls. MT 59401 


NEBRASKA 

Computerland/Omaha 

11031 Elm St. 

Omaha. NE 68144 


Data Solutions 

4601 S. 50th St. 
Omaha. NE 681 17 


Interstate Business Equipment 

6818 Grover St. 

Omaha. NE 68106 


NORTH DAKOTA 
Computerland/Grand Forks 

2500-B S. Columbia Rd. 
Grand Forks. ND 58201 


OKLAHOMA 
Carol’s Instant Image 
10 Morgan Rd. 

Guthrie. OK 73044 
Microllthics Inc. 

2918 N. MacArthur Blvd. 
Oklahoma City. OK 73127 
Taylor Machine Tools 
510 N. Sheridan 
Tulsa. OK 74115 


OREGON 

Computer Connection 
1 1 50 Crater Lake Ave. Suite G 
Medford. OR 97501 
Computerland/Portland 
12020 SW Main St. 

Tigard. OR 97223 
Custom Computer Corp. 
K-Mart Plaza 
Medford. OR 97501 
Pacific Northwest Computer 
3378 W Harvard 
Roseburg. OR 97470 


TEXAS 

Austin Business Computers 

5758 Balcones Dr. 

Austin. TX 78731 

CD PS 

4100 McEwen. Suite 258 
Dallas, TX 75234 
Center For Mgmt. Services 
11631 Idlebrook Dr. 

Houston, TX 77070 
Clerk Systems Corp. 

5942 S. Loop East 
Houston. TX 77033 
CMC Marketing 
10611 Harwin. S-406 
Houston. TX 77036 
Comparative Data Service 
2722 W. Kingsley Rd. 
Garland. TX 7504 1 
Compushop Inc. 

1355 Glenville Dr. 
Richardson. TX 75081 


Compushop Inc. 

21 1 -A F.M. 1960 West 
Houston, TX 77090 


Compushop Inc. 

6353 Camp Bowie Blvd. 
Fort Worth. TX 761 16 
Compushop Inc. 

13929 N. Central Expway. 
Dallas. TX 75234 
Computer City 
12704 N. Freeway 
Houston. TX 77060 
Computland/Austln 
3300 Anderson Lane 
Austin. TX 78757 
Computerland/Dallas 
8061 Walnut Hill. -912 
Dallas. TX 75231 
Computerland/Houston 
1 7647 El Camino Real 
Houston. TX 77058 
Computerland/Mc Allen 
3000 N. 10th St. 

McAllen. TX 78501 


Computers Etc. 

13931 N. Central Expway. 
Dallas. TX 75243 
Cooperative Data Service 
2722 W. Kingsley Rd. 
Garland. TX 75041 
CPS Inc. 

3010 Buchanan 
Witchita Falls. TX 76308 
Custom Comj 
3015 E. 5th ^ 

Tyler, TX 75701 
Delta Machine Tool 
1200 E. 7th St. 
Brownsville. TX 78520 


F.M.G. 

5280 Trail Lake Dr.. S-40 
Fort Worth. TX 76133 

Houston Micro Computer 


Deiiarie, i a r rqui 

LC Buchanan & Assoc. Inc. 

2819 Loop 206. Suite 104 
San Angelo. TX 76901 
Moore Business Systems 
2974 LBJ Freeway. Suite 401 
Dallas. TX 75234 
Rhombus Inc. 

P.O. Box 218031 
Houston. TX 77218 


SD Systems 

3401 Kingsley 
Garland. TX 75041 


Tandy Corporation 
900 Two Tandy Center 
Fort Worth. TX 76102 


Xerox Corporation 

1341 W. Mockingbird Lane 
Dallas. TX 75247 


UTAH 

Computerland/Salt Lake 

161 E. 2nd South 
Salt Lake City. UT 841 1 1 


WASHINGTON 
Garyco Data Systems Inc. 
1911 22nd Ave. South 
Seattle, WA 98144 
Magnolia Microsystems 
2812 Thorndyke Ave. W. 
Seattle. WA 98199 
Micro Business Systems 
6401 Roosevelt Way NE 
Seattle. WA 981 15 
Omega Computer 
5421 196th St.S.W 
Lynwood. WA 98036 
Omega Computer 
1032 N.E. 65th 
Seattle. WA 981 15 
Omega Northwest Inc. 
839 I06th N.E. 

Bellevue. WA 98004 
Pro Audio/Seattle 
11057 8th Ave. N.E. 
Seattle. WA 98125 
Sun Data Systems 
1 5923 Highway 99 
Lynwood. WA 98036 


For further information call your West Coast Dealer: 



Skul 


465 Fairchild Drive, #214 
Mountain View, CA 94043 
Telephone (405) 964-5460 
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“Eight reasons why Peachtree 
should be your source for 
micro business software." 


^ We invented 
M the wheel. 

Founded in 1975, our team authored the first 
business software system for microcomputers. 
We invented the wheel so you don't need to re- 
invent it! 


5 Our documentation 
is unsurpassed. 

That's a pretty strong statement but time and time 
again when our Users Manuals have been com- 
pared with those of our competitors, ours have 
rated the best for accuracy, completeness and ease 
of use. 


2 


Over 3000 
Installations 


In our case, experience breeds 
success, and we have proven suc- 
cess with an installation base all 
over North America. The list of hard- 
ware vendors who either use or 
endorse our products reads like a 
Who's Who in microcomputers! 


3 


Feature-packed 

Systems. 


We've built in more improvements 
and features than ever before. For 
example, our accounting system is 
integrated, or each module may be 
run separately in a standalone 
fashion. All systems have the fea- 
tures that experience has shown us 
to best fit the small business user. 



PEAGHTFEE 

SCFTWAFE 


4 We’ve Included 
everything! 

Our latest releases include such features as auto- 
matic file backup, recovery routines for hardware 
failures, and complete sample data bases for 
orientation and training. And with Peachtree 
Software™ you receive the source code to make 
those necessary modifications! 


6 


Software 

warranty. 


Any programming defect reported 
in writing to Peachtree SoftwareTM 
will be corrected without charge for 
a period of one year after date of 
license. Unauthorized modification 
of software will void warranty. 


7 


We’ve Immediate 
delivery! 


And that means now! We have 
General Ledger, Accounts Receiv- 
able, Accounts Payable, Payroll, 
Inventory, Word Processing, Mail- 
ing Address and others. We're con- 
tinually developing new products to 
increase our selection and, inci- 
dentally, if you have a marketable 
package, we’re interested in talking 
to you about our distributing it 
for you. 


qYc 

Oth 


You deserve 
e best. 


Who can argue with that? We have the product, 
the track record, and the complete support pro- 
gram that will work for you. That's reason enough 
to deal with the leader! 



Retail Sciences, Inc. 

3 Corporate Square, Suite 700 • Atlanta, Georgia 30329 • (404) 325-8533 
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The OEM: How to Grow 
in the Micro Market 


by Bernard Conrad Cole 

The personal/home computer marketplace has grown 
dramatically in the last few years and is expected to 
grow at an explosive rate for the next few years. But 
even the most optimistic do not see a market by the 
mid-80s that will much exceed 5 to 6 million units in 
homes across the U.S. While this is a respectable 
number, it is hardly “mass market” in the traditional 
sense, even though dollar volume sales will exceed 
$6 billion by 1985. 

And until there is a considerable amount of education 
of the ordinary consumer in the use of personal com- 
puters or until the manufacturers of personal computers 
make them sufficiently easy to use, the market is 
expected to reach a saturation point and be unable to 
grow significantly until well into the 1 990s. 

But it is a mass market — and the large number of 
users it implies— that is required if the majority of 
personal and home computer manufacturers now in 
existence are to continue to survive. The market must 
be large enough to allow the computer systems to be 
produced in large enough quantity such that the cost 
per system can be reduced. 

This kind of market is a certainty by the mid-90s 
as the average consumer slowly becomes educated 
in the use of computers and as the technology ad- 
vances to the point that personal computers will be so 
simple to operate — so “friendly” — that even a novice 
can use thern. 

But if the majority of personal computer manufac- 
turers now in existence expect to survive, they cannot 
depend on the natural evolution of the market. They 
must find some way to accelerate it or to expand their 
customer base to include more than just the traditional 
hobbyist and home computer user. This means moving 
into the small business and industrial markets. 

As a result, most personal/hobbyist computer manu- 
facturers— from industry leaders such as Apple, Tandy 
(Radio Shack) and Commodore to companies of more 
moderate size such as Ohio Scientific and Intelligent 
Systems Corp. (Compucolor)— are reassessing their 
traditional marketing channels. 

Key in their deliberations is how to most effectively 
make use of an existing base of original equipment 
manufacturers (OEMs) to reach a large base of 
end users. 

Before we go any further it would be useful to define 
what is meant by OEM and end user. The definition 
depends on which market is being considered and from 
whose perspective. From the point of view of the 
supplier of microprocessor components and board 
level computers or the supplier of various peripherals 
such as disk drives and printers, the personal computer 
manufacturers are OEMs. 

To the personal computer makers, the end user is 
the individual purchaser, the hobbyist, the computer 
enthusiast, or the professional for use at home or at 
work. In the more traditional business and industrial 


markets, the end user is usually an organization or 
corporation which has purchased more than one — 
anywhere from two to hundreds — for use in a variety of 
internal functions. 

Broadly defined, an OEM is an individual or organiza- 
tion which purchases a component— in this case a 
personal computer— and adds value in the form of soft- 
ware, hardware or expertise in customizing a general 
purpose system for a specific application. 

Traditionally, OEMs have been the way manufacturers 
of large mainframes and minicomputers have penetrated 
new markets. And it is the way personal computer 
manufacturers, in varying degrees, are looking to 
expand their customer base. 

The OEM in the personal computer market is usually 
a software consultant, a system integrator, or the com- 
puter retailer, such as ComputerLand or Computer 
Center. Even when the manufacturer has established 
its own direct sales force to sell directly to the end 
user, this channel of distribution usually exists side by 
side with the already established OEM. 

The distribution channel for personal computer, in 
general, falls into four basic categories, each of which 
performs an OEM-like function in varying degrees: 

Computer Retail Stores. The initial hobby orientation 
of the microcomputer industry led to the growth of the 
computer retail store. Currently between 500 and 1 000 
exist nationwide. Traditionally they have provided 
customized services to their customers and are coming 
to serve more as OEMs, adding significant value to the 
complete personal computer system before it reaches 
the end user. 

Office Machine Dealers. These outlets sell and 
service office machines to small businesses and institu- 
tions in different regions of the country. Sales through 
this channel are presently low, due primarily to the 
dealers’ lack of knowledge about both microcomputer 
products and technical electronic repair. Little value 
added in the traditional OEM sense is performed 
through this channel. 

Distributors. This is the major method of intermediate 
distribution throughout the U.S. They usually have 
better financing than computer retail stores and can deal 
in larger quantities of merchandise. In addition, they 
usually provide warehousing, delivery, and credit to 
retailers. Most notable in this group are Byte Industries, 
ComputerLand and MicroAge. 

Manufacturer’s Reps. These firms typically represent 
manufacturers in a given region or established special- 
ized market. Noncompeting products from several 
companies are represented— several personal com- 
puters, different types of terminals and printers and a 
variety of floppy and fixed disk storage drives— all from 
different companies which are then configured into the 
optimum system for the end user. 

The degree to which manufacturers of personal com- 
puters are, or will, use these various OEM channels will 
vary, depending on the traditional strengths of the 
company involved. 
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A company such as Tandy, with a nationwide network 
of retail stores (Radio Shack), has depended on this 
well-established distribution channel to establish a 
dominant position with 35.5% of the market (1 10,000 
units). The use of OEMs is not presently being con- 
sidered in the marketing of the TRS-80 family. 

With a newcomer such as instrument and minicom- 
puter manufacturer Hewlett-Packard, emphasis is 
being placed on its nationwide direct sales force to 
market the HP-85 in markets where it is already domi- 
nant, such as scientific and laboratory applications, and 
in instrumentation control in a wide variety of industries. 
In relation to the HP-85, OEMs, be they retail computer 
stores or system integrators, are being used only to 
establish a presence in the personal computer market. 

In between are companies such as Apple Computer, 
with 27.4% share of the personal computer market 
(65,000 units), Intelligent Systems Corp. and Ohio 
Scientific, who are placing greater and greater reliance 
on the OEMs to establish their products in new industrial 
and business applications. The strategy they use 
varies from company to company. 

According to David Deans, vice president of marketing 
at Intelligent Systems Corp., the personal and hobby 
computer industry in general has underestimated the 
time it would take for mass consumer demand to mature. 
As a result, he says, all are faced with developing 
strategies that will allow them to survive— indeed, 
thrive— until it does. 

“We all expected to come to maturity by the early to 
mid-1980s,” says Dean. “We all underestimated the 
steepness of the learning curve on the part of the 
general public. It now looks like the sales in large 
numbers will not occur before the late 1 980s. 

In the interim there is fortunately, he says, a market 
for the personal computers customized and dedicated 
to requirements of individuals in a variety of profes- 
sional, business and industrial applications. 

“Over the near term, this interim market is potentially 
as large as the home computer market,” says Dean. 
The users will range from vice presidents of finance 
who will use a personal computer for financial calcula- 
tions to the director of manufacturing who will use it to 
track the production process and inventory flow. “To 
do these sorts of diverse functions requires software 
that meets the specific requirements of each market 
area,” says Dean. “Key to the development of this 
specialized software is the existence of intermediaries 
—OEMs— who understand the specific application area 
and can develop the necessary software.” 

The retailer as OEM 

Intelligent Systems, he says, is attacking the industrial 
market through a variety of systems integrators who 
serve in an OEM capacity — ranging from the two or 
three person “cottage industry” to the computer 
retailer with specialized knowledge of industries in his 
service area. 

Computer retailers may serve as an OEM addressing 
potential applications in a horizontal fashion, serving as 
the interface to a number of industries in a specific 
geographical location. Systems integrators, on the 
other hand, he says, serve in the same OEM capacity 
vertically, devoting their expertise to specific industries. 
One may specialize in hardware/software “packages” 
for the drug stores, another for automotive trade, 
hardware stores. Continued on page 150 
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Reliable Business 
Bookkeeping Software 


ORDER ENTRY 

• Simple effective programs designed lor 

MICROSOFT CP/M*. PET. 

your machine 

MICROPOLIS. APPLE - 

• Step by step instructions beneficial to the 

$350 each 

novice as well as to the more experienced 

GENERAL LEDGER 

user, accompany every program 
• The Source Code is provided with each 

A/P. A/R. INVENTORY PAYROLL 

program 

TRS-80 MODI 

• You will have a product you'll be able to 

PET DOS 1 0- 

use from the day you receive it and as your 1 

$100 each 

company grows in size 
• One phone call will get you same week 

ATARI APPLE. TRS-80 MOD II. 

delivery 

MICROPOLIS. SUPERBRAIN. 

• Best of all our programs are interactive 

VECTOR. EXIDY DYNABYTE. 
MICROSOFT CP/M V PET DOS 2 0 - 
$140 each 

THEY ALL WORK TOGETHER" 


See your dealer or order direct 
for a full line of COMPUMAX Software 


P O BOX 1 139. PALO ALTO, CA (4 1 5) 321 -2881 
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by Les Spindle 


Terminology in the dynamic, fast-paced computer 
industry is as tricky a proposition as the technology it 
represents. One man’s ‘micro’ is another man’s ‘mini’; 
1981 ’s state-of-the-art may well turn out to be 1982’s 
Edsel. Merchandising jargon is no exception. ‘OEM’, 
‘dealer’, ‘systems house’ and ‘distributor’ are all terms 
relating to the microcomputer marketplace. But their 
territories overlap so frequently that no isolated inter- 
pretation seems definitive. 

To pinpoint the role of the commercial distributor in 
the complex web of microcomputer merchandising, IA 
visited Hamilton/Avent in Culver City, CA for some in- 
sight into how the middleman fits into the labyrinthine 
scheme of things. What is the role of the systems dis- 
tributor and what is his eventual impact on the end user? 

H/A seems a typical example in the sense that it has 
over 20 years experience in the distribution field. It 
seems atypical in that it has only recently ventured out 
of the industrial — into the commercial — marketplace. A 
leader in the distribution of all manner of electronic 
components, H/A includes 42 locations in the U.S., 
Canada and Japan and recorded gross sales of nearly 
$800 million in 1980. Why has a giant in the wholesale 
components business elected to delve into the quite 
separate waters of commercial systems distribution? 

According to H/A president Anthony Hamilton, he felt 
that the computer line was necessary in order to keep 
pace with the electronic revolution and to meet the 
changing needs of his customers. Traditionally, H/A 
had been strictly an OEM supplier. An OEM sales trans- 
action involves a product or component being sold to 
an industrial supplier for the purpose of integration into 
a finished product for resale. 

Dick O’Melveney, vice-president in charge of com- 
puter marketing, describes the evolution process 
leading up to H/A’s retail dealer program. “We first 
became involved with the microcomputer industry when 
Intel developed the chip in 1973. When we saw what 
was happening, Tony Hamilton told me specifically to 
take a separate assignment and find out what impact 


the microprocessor would have on distribution. In 
1 976, we started a separate organization for computer 
products and began to focus in on it. The next logical 
step was sales to retail outlets. The program was only 
introduced in early 1980 and already includes some 
330 dealers. Today, 14% of Avnet’s total sales are in 
computer-related products.” 

O’Melveney views the testing of commercial waters 
as an attempt on H/A’s part to provide customer service 
that a strictly industrial supplier was not equipped to 
do. “We wanted to set up a mechanism so that we 
could refer customers to somebody. We wanted to get 
involved with the retail channel to give the end user 
who comes to us for assistance a place to go that was 
better equipped to deal with his problems.” 

What, in turn, does H/A offer for the retailer? Two 
big advantages are storage and shipping facilities, 
according to O’Melveney. The retailer can alleviate the 
headaches of excessive cash outlay and storage space 
by turning to a distributor to fill his orders. H/A promises 
delivery to its dealers within 48 hours. 

Three major manufacturers currently supply the prod- 
uct line: Centronics printers, Hazeltine video display 
terminals and Novation modems, but O’Melveney hints 
that the list of manufacturers offered will soon broaden. 
And, through its industrial components division, Avnet 
has access to various computer parts from many manu- 
facturers: Advanced Micro Devices, Intel, Digital Equip- 
ment Corp., Motorola, National Semiconductor, RCA, 
Rockwell, Shugart, Opto-22 and Burroughs. 

Through the distributor, the retailer has access to a 
wide range of equipment on short notice. O’Melveney 
cites a hypothetical example: “A dealer may not know 
which printer a customer may want. He demonstrates 
one to a customer, who wants it, except with a heavier 
duty cycle, a lower cost version, or whatever. He can 
come to us and get that other printer quickly without 
having to have it in his inventory.” 

In a similar vein, the distributor alleviates the retailer’s 
worries on time-related planning. “The lead times on 
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systems product— printers, mass memory, CRT ter- | 
minals and other products— are highly variable. This 
poses a critical path problem. This is where the dis- 
tributor comes in. A fast growing company will have 
trouble finding the time to do the planning. With 
electronic parts, substitutions of resistors, capacitors, 
etc. for unavailable parts, are much simpler. But, with 
computer parts, fewer second sources are available. 
Quantities of products being produced are more 
limited and there is always the matter of equipment 
compatibility.” says O’Melveney. 

Another important advantage that O’Melveney points 
out is the matter of credit terms. Few manufacturers are 
willing to work with retailers on anything except C.O.D. 
arrangements. One option in the H/A program is the 
practice of flooring plans. This involves the financing of 
inventory by an outside agency so that the dealer can 
purchase goods on a 90-day financing plan, paying the 
agency only the interest on the stock for the first 90 
days, freeing up the cash flow considerably. ‘‘But a lot 
of it is just the manipulation of day-to-day credit. That 
accounts for a lot of our business,” says O’Melveney. 

“A net 30-day billing schedule is another option.” 

David Peterschmidt, dealer program manager, cites 
clout with the manufacturers as a big plus. “By working 
with the largest electronic distributor in the world, 
dealers can voice their concerns and needs to manufac- 
turers through us and get the services they require.” 
O’Melveney recalls a problem encountered with 
Centronics on its 730 printer. Centronics’ policy was 
“return to depot for repair” when defective products 
were delivered. O’Melveney says “They only had 12 
depots and several of the dealers were frustrated with 
dead-on-arrival equipment. Even in Los Angeles, a trip 
to the depot could be a four-hour drive each way to get 
the thing fixed.” Avnet approached Centronics with the 
idea of advance-replacing the DOA products, and having 
Avnet take several printers to the repair depot in one 
batch. The plan was soon implemented, much to the 
dealer’s relief. “The retailer has the opportunity to 
meet with us on a face-to-face basis to discuss product 
needs, technical information and customer service,” 
says O’Melveney. “He can beat us on the head and say 
‘do something’ instead of talking to an obscure voice at 
some 800 number.” 

Consumer education needed 

The oft-repeated woe of consumer (and retailer) lack 
of technical knowledge is another area where the dis- 
tributor is offering support. O’Melveney dislikes the 
term “computer literacy,” referring instead to “inflated 
customer expectations.” He feels a lot of the adver- 
tising and press coverage on computers have painted 
an unrealistic picture for the consumer on what the 
equipment can — and cannot — do. He relates an inci- 
dent in one of the company’s demo centers. “A 
customer came in to look at a Fairchild design tool that 
was advertised for $9.90. When he walked in, he saw a 
complete unit with floppy disk, HP terminal, and the 
mainframe unit and exclaimed, ‘That’s what I get for 
$9.90?’ It was a $15,000 piece of gear!” 

The public’s education in computer knowledge, of 
course, should start with the salesman offering the 
product. O’Melveney criticizes some dealers for looking 
only at price, fast delivery, and other factors which, 
however important, are not the whole picture. He feels 
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=> TRS-80 
BRAIN 
STORMING 

From dilithium Press 

INTRODUCTION TO TRS-80 

GRAPHICS 

Don Inman 

For those who want to do more with 
graphics, this excellent self-instruc- 
tion text provides a complete intro- 
duction to the basics of graphics 
programming using dozens of 
examples. 

$9.95 

32 BASIC PROGRAMS FOR THE 
TRS— 80 (LEVEL II) COMPUTER 
Tom Rugg and Phil Feldman 

From practical uses around the home 
and office to computer graphics, 
games, math and educational appli- 
cations, these 32 programs in BASIC 
will allow the TRS-80 user an enter- 
taining introduction to the world of 
microcomputing. 

$16.95 

INTRODUCTION TO T-BUG 
Don Inman and Kurt Inman 

This is the only book to describe in 
detail the machine language monitor 
operations of the TRS-80. Designed 
for a hands-on, self-instruction 
method, this book discusses each 
command in detail and supplies ex- 
amples for the use of each command. 

$7.95 


Our books are available from B. Dal- 
tons, Kroch’s and Bretanos, com- 
puter stores or directly from us. 

Write for Free Catalog! 

dilithium Press 
30 NW 23rd Place 
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that the commitment to customers includes a closer 
look at the type of suppliers that the dealers are working 
with. “They need to understand the distributor and his 
position. The logistics of selling products, the warran- 
ties, the support are all as important as ‘how fast can I 
get it and how cheap?’” 

Mike Roth, technical marketing manager, says that 
he has noticed a correlation between success in a 
microcomputer based product and the commitment 
made by the user. “Companies willing and able to make 
the investment in a complete set of development tools 
have found that it paid off. By contrast, those that have 
skimped on development hardware and software seem 
to have hobbled their chance of success.” 

Roth describes the educational programs that Avnet 
is implementing to help business managers understand 
the computer revolution and prepare them for change 
and growth. “The educational materials will fall into the 
classification of product studies. We have tried to detail 


examples of customer needs and how they can best be 
met with specific products from our suppliers.” 

Other distributors have implemented more ambitious 
educational support. High Technology, Inc., Oklahoma 
City, OK maintains a telephone hot line to answer ques- 
tions from its dealers and end users. Mike Witter, 
editor of Computer Retailing, views the educational 
service as one of the most beneficial aspects of the 
distribution process, one that can only provide positive 
results for the retailer and the end user alike. 

Other services that distributors offer include 
advertising support on national, local and in-store 
levels, promotional programs with incentive awards for 
sales performance, recording and filing of warranty 
serial numbers and standardization of satisfactory 
warranty agreements. 

In the pipeline that travels from component supplier 
to hardware manufacturer to OEM to system integrater 
to a completed system for the end user, the distributor, 



Where can you 
get the most- 
wanted micro- 
computer pro- 
grams? How can 
you tell which ones are best for 
you? How can you get instant 
service on programs for word 
processing, accounting, budget- 
ing, engineering, inventory con- 
trol, patient management. . . and 
more? 


searching for programs and still 
not find the one that's right for 
your particular needs. Or, you can 
order the perfect program from 
The Software Express Service. 
We've tried and tested hundreds 
of programs. We have what will 
work for you — whether you're a 
doctor, lawyer, accountant, engi- 
neer, scientist, surveyor, store 
owner, manufacturer, dealer, con- 
sultant or programmer. 



You can place an order right now 
Simply dial-up Westico's 24-hour 
computer (300 baud). Ask for a 
quick review of program de- 
scriptions and place your order 
immediately. 

We're a new, high speed 
service staffed with technical ex- 
perts who can provide programs 
for individuals and companies 
who are serious about the busi- 
ness of microcomputing. After 
you've acquired your program, 
our technical service and sup- 
port team will remain just a 
phone call away. 
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You could lose valuable time 


Take advantage of Wbstico's 24- 
Hour Software Express Service to 
any town or city covered by Fed- 
eral Express, U.S. Express Mail, or 
other 24-hour delivery service. 
Simply dial-up our computer, call 
us or send a Telex and your pro- 
gram will be sped to you over- 
night. For regular service, you'll 
receive your program promptly 
by UPS. In the age of the com- 
puter, it shouldn't take ages to 
get what you want. 

WESTICO 

The Software Express Service 

25 Van Zant Street • Norwalk, Connecticut 06855 
(203) 853-6880 



thus, plays a vital role. A recent report by Strategic 
Business Services, San Jose, CA (Strategies for Dis- 


The retail dealer has 
to build pipelines 
and solid support 
for the future. 


tributing Business Computers: The Emerging Middle- 
man) indicates that the distributor provides far greater 


coverage with far lower cost of sales to a manufacturer 
than he would experience dealing with retailers and 
OEMs. Retail and industrial distributors together ac- 
count for 50% of computers sold, according to S.B.S., 
which projects that the figure will rise to 75% by 1 984. 
Strictly independent wholesalers such as MicroAge in 
Tempe, AZ and High Technology have a foothold in 
retail distribution, but are now facing formidable com- 
petition as such traditional OEM distributors as 
Hamilton/Avnet enter the ballpark. 

“As this business grows,” says O’Melveney, “the 
retail dealer will have to focus most of his time and 
money on his customers and his own growth expansion. 
He has to build pipelines and solid supports for the 
future. In order for his customers to enjoy the service 
they need, he has to know that his orders can be filled 
promptly and efficiently. And he has to know that if he 
gets into trouble, there’s going to be somebody there 
to help bail him out.”D 
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GENERAL LEDGER Peachtree 
ACCOUNTS RECEIVABLE Peachtree 
ACCOUNTS PAYABLE Peachtree 
INVENTORY CONTROL Peachtree 
PAYROLL Peachtree 
CLIENT WRITE-UP Peachtree 
PAS-3 MEDICAL Artificial Int. 

PAS-3 DENTAL Artificial Int. 
PROPERTY MANAGEMENT Peachtree 


PTA Asyst Design 
ESQ-1 Legal Micro Info. 

ESQ-1 Legal Demo Micro Info. 
DATEBOOK Organic 


WOR DM ASTER MicroPro 
WORDSTAR MicroPro 
WORDSTAR MAIL-MERGE MicroPro 
WORDSEARCH Keybits 
TEXTWRITER Organic 






MINIMODEL Financial Plan. 
STAT PA K N.W. Analytical 


. wLECOMMUNICATIONS 
DATA MANAGEMENT 




CBS DMA 

MAGSAM IV Micro Appl. 
SELECTOR IV Micro Ap, Inc. 
PRISM/IMS Micro Appl. 


DEVELOPMENT TOOLS 


BASIC-80 Microsoft 
BASIC COMPILER Microsoft 
S-BASIC Micro Ap, Inc. 
NEVADA COBOL Ellis 
PL/l-80 Digital Research 
C BAS 1C Compiler Systems 
PASCAL/M Sorcim 
PASCAL/MT+ Ml Microsystems 


$550 

$40 

A.D.I.L 

550 

40 

A,D,I,L 

550 

40 

A.D.I.L 

650 

40 

A.D.I.L 

550 

40 

A.D.I.L 

990 

40 

A.D.I.L 

500 

40 

A.C.I 

500 

40 

A.C.I 

990 

40 

A.D.I.L 

595 

40 

A.C.I 

1495 

50 

A.C.I.L 

75 

50 

A.C.I.L 

295 

25 

A, 1.0 

145 

25 

A.K.L 

450 

40 

A.F.K.L 

575 

40 

A.F.K.L 

195 

40 

A,F 

125 

20 

A,F 

495 

50 

A.C.I.L 

500 

40 

A.D.I 

125 

10 

A,T 

395 

40 

A.F.K 

295 

25 

A.C.F.K 

395 

25 

A.C.G.K 

495 

55 

A.C.F.K 

325 

25 

A.F.L 

350 

25 

A.F.L. 

295 

25 

A.F 

150 

25 

A 

500 

35 

B.F.L.P 

120 

15 

A 

175 

20 

A,G 

250 

30 

A 



CP/M ™ programs for TRS-80 Model II, Vector Graphic, ICom, Cromemco, North Star, Micropolls, Ohio Scientific and more. 


SUPERSORT I MicroPro 
SURVEYOR Peachtree 


All software has specific requirements for proper operation such as computer 
type, equipment configuration and support software. 

Check the following codes for system requirements to be certain your system 
will accept the software offered. 

(A) CP/M version 1.4 or higher. 

(B) CP/M version 2.0 or higher. 

(C) CBASIC-2. 

(D) MBASIC version 4.51. 

(E) BASIC-80 version 5.0 or higher. 

(F) 48K memory or greater. 

(G) 56K memory or greater. 

(H) 64K memory. 

(I) Business system: 48K memory, 200K dual disk drives, cursor address- 
able terminal, and 132 column printer. 

(K) Cursor addressable terminal. 

(L) signed license required for shipment. 

(O) specify 8080, Z80, or CDOS. 

(P) give CP/M serial number. 

(T) serial port and modem. 

(Z) Z80 CPU. 


Choose any of 4 ways to order: 

• Write Westico. Inc., 25 Van Zant Street, Norwalk, CT 06855 

• Call (203) 853-6880. 

• Telex 643-788. 

• Dial-up our 24-hour computer (300 baud) (203) 853-0816. 

Specify prepaid. C.O.D., Master Charge, or VISA. (Please give credit card 
number and expiration date.) 

Specify disk format: North Star Single or Double, Micropolis Mod I or 
Mod II; 8" single density, or Ohio Scientific. 

Prices do not include shipping and C.O.D. In CT add 7’/2% sales tax. 

‘Manual price will be credited against later purchase of software 

CP/M is a trademark of Digital Research. 

Z80 is a trademark of Zilog. Inc. 

PASCAL/M is a trademark of Sorcim 
PASCAL/MT+ is a trademark of MT Micro Systems. 

PEACHTREE is a trademark of Retail Sciences, Inc. 

S-BASIC is a trademark of Topaz Computing 
SELECTOR IV is a trademark of Micro-Ap, Inc. 

Copyright c 1981 Westico, Inc. 






b" v V. r v : '‘ : i; ■-■ . ~~ r7 WMS 

K'^sr' ■'"’. "" pfi 

ot7 o ^p.Oj 


'C.«: »-n-« 
i?° o c ^0 c 

^d^oO'W 
■• 10 C^’cPi' 

I o° /-)« 
oO^® O'- 

fe>-m 

IM 

$&% 


AT COMPUTER 
FRANCHISING 


by Julie A.K. Ross 


> JD°-O a °A 

fc? 9 & 
fy 0 ° 

i%o 


oc 


»«<><>/ 


•cgO: 

-) 0® . * v/ a ^m 



While relatively new to the computer industry, fran- 
chising has long been big business in American enter- 
prises. In 1980, franchised operations accounted for 
one-third of the total U.S. retail trade, translating into 
some $380 billion. Additionally, Department of Com- 
merce figures show a remarkable 95% success rate 
for franchises, while independently opened businesses 
can expect only a 20% chance of survival. It is easy to 
conclude from these figures that a well-supported, 
recognizable corporate image can make the difference 
between failure and success in a new business. 

In recent years, numerous computer companies have 
jumped on the franchise bandwagon, notably MicroAge 
Computer Stores (Tempe, AZ), ComputerLand (San 
Leandro, CA) and On Line MicroCenters (Hayward, 


CA). ComputerLand and On Line are targeted primarily 
towards the personal home computer market and 
MicroAge towards the small business/professional field. 

In January 1980, MicroAge initiated its franchise 
program. The company is highly selective concerning 
the quality and abilities of franchise applicants and, in 
return, offers a number of benefits. 

One of these special features is the training program 
offered through the firm’s learning center. The course 
runs for three weeks, encompassing more than 130 
hours of formal training, and covers microcomputer 
technology, systems, business applications software, 
advertising and promotion, marketing and sales training. 
Additionally, one full week is devoted to franchise 
management instruction, including small business 


COST COMPARISON AMONG INITIAL INVESTMENTS 


INITIAL INVESTMENT 

MICROAGE 

COMPUTERLAND 

ON LINE 

Franchise Fee 

15,000 

5,000-20,000 

1 5,000 

Store Design & Implementation 

n/a 

10,000 

n/a 

Leasehold Improvements 

5,000-10,000 

3,500-12,000 

1 5,000 

Furniture & Fixtures 

22,000-25,000 

8,500-23,000 

8,000 

Equipment & Machinery 

3,000-5,000 

n/a 

n/a 

Initial Inventory 

40,000-50,000 

20,000-70,000 

50,000 

Lease & Security Deposits 

n/a 

n/a 

1,000 

Exterior Sign 

n/a 

n/a 

800 

Deposits & Prepaid Expenses 

n/a 

3,500-5,000 

n/a 

Miscellaneous & Working Capital 

20,000-45,000 

10,000-25,000 

1 5,000 

Insurance 

n/a 

n/a 

3,600 

TOTAL 

105,000 to 150,000 

60,500 to 165,000 

108,400 

Royalty Payments: 




1 st year 

4% 

8% 

4.5% 

2nd year 

4% 

8% 

5% 

3rd year 

4% 

8% 

5.5% 

Thereafter 

4% 

8% 

6% 

Advertising Fees 

1% 

1% 

1.5% 
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management, cash flow, retail operations, field support 
and operating a service center. A day is also provided 
for field training in an operating store. 

Procedural manuals containing guidelines and speci- 
fications as to store development, advertising and 
promotion, technical service and sales techniques are 
provided at the learning center. 

The corporation also develops, produces and imple- 
ments advertising campaigns for franchisees focusing 
on professional computer sales designed to target 
specific vertical markets. Additionally, franchisees 
receive assistance in grand openings and advertising 
and marketing support on an ongoing basis. 

Product quality pretested 

A unique service is a research and development 
division that thoroughly tests and evaluates products 
before they are recommended to the stores. This 
saves the franchisees considerable time and effort in 
selecting the products they choose to carry. In an 
industry where products are complex, and change is 
the norm, this is extremely valuable. Additionally, new 
product information and technical support bulletins are 
provided monthly. 

Other features include assistance in site selection, 
initial inventory consulting, inventory discounts, financial 
review, aid in lease negotiations, liability insurance and 
access to resource support personnel. 

Unlike the small business/professional marketing 
approach, ComputerLand, which began selling fran- 
chises in 1976, is primarily interested in the home, 
hobbyist and educational computer user. The company 


has more than 100 store locations nationally and 24 
outside of the U.S. According to Michael McConnell, 
vice president of marketing, the company expects to 
open 50 new stores per year. 

Franchisees buy most of their inventory from the 
franchisor, which is passed through at cost in return for 
an 8% royalty on total store sales. This wholesale price 
break is perhaps the biggest selling point. Each 
franchisee is required to undergo a two-week training 
session prior to opening a store, involving about 70 
hours of formal class time. ComputerLand franchisees 
are also required to purchase a store design and imple- 
mentation package at a cost of $10,000. This package 
covers the costs associated with the formal training 
program, in addition to architectural design, signs,- 
start-up supply of stationary and forms, expense of 
visits by company personnel to the store site and 
various interior fixtures. Guidelines on site selection, 
lease negotiations, financial planning and interior 
design are also made available to franchisees. 

A newcomer to the business is On Line MicroCenters, 
which began operations in 1980. On Line has one 
company-owned store in San Jose, CA. 

On Line is also directing most of its energy toward 
reaching the home user. Corporate literature states 
that store location strategy is designed to place sites in 
shopping centers and malls. 

The company requires franchisees to participate in a 
two-week training program covering topics such as 
retailing methods and marketing techniques. Addition- 
ally, architectural design, promotional materials and a 
decor package are provided. In almost every aspect of 
the program, personal computers are emphasized. □ 
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HARD DISK MULTIPLEXOR 

FOR THE TRS-80* Mod II 

NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 

• Allows up to 4 Mod Il's to connect to a single controller — up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first-come 
first-served). 

• Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard/Soft Disk System (HSD) software. 

• Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 
supported. 

• Compatible with your existing TRSDOS programs — you need only change 
filenames! All BASIC statements are identical. 

• A single file may be as large as one disk. Alternate mode allows 24-million 
byte record range. Directory expandable to handle thousands of files. 

• Includes special utilities — XCOPY for backupand copies. XPURGE for multiple 
deletions, DCS directory catalog system, and Hard Disk Superzap. FORMAT 
utility includes options for specifying sectors/gran, platters/drive, logical 
disk size etc 

HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 

Call for multiuser pricing. Dealers call for OEM pricing. 

BASIC LINK FACILITY ‘BUNK’ $25 Mod I, $50 Mod II 

Link from one BASIC program to another saving all variables! The new program 
can be smaller or larger than the original program in memory. The chained program 
may either replace the original program, or can be merged by statement number. 
The statement number where the chained program execution is to begin may be 
specified! (Mod I Min 32K 1 -disk) 

INFINITE BASIC (Mod I Tape or Disk) $49.95 

Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds! ! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) $29.95 

Complete printer pagination controls — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +, *, /. Binary search 

of sorted and unsorted arrays. Hash codes. 


BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 

SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. ‘All’ 
options available for line numbers and variables. Load from BASIC — Call with 
‘CTRL’ R. Output to screen or printer! 

DSM $75.00 Mod I, $150.00 Mod II 

Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times— improved disk 1/0 times 
make this the fastest Disk Sort/Merge available on Mod I or Mod II. 

(Mod I Min 32K 2-drive system. Mod II 64K 1 -drive) 
UTILITY PACKAGE (Mod II 64K) $150.00 

Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi-file copies, ‘Wild-card’ mask select, absolute 
sector mode and other features. SUPERZAP allows examine/change any sector on 
diskette include track-0, and absolute disk backup/copy with 1/0 recovery. DCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets ‘L0F’ to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 

DEVELOPMENT PACKAGE (Mod II 64K) $125.00 

Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
II interface to the Microsoft ‘Editor Assembler Plus’ software package including 
uploading services and patches for Disk 1/0. Purchase price includes complete 
copy of Editor Assembler + and documentation for Mod I. Assemble directly into 
memory, MACRO facility, save all or portions of source to disk, dynamic debug 
facility (ZBUG), extended editor commands. 

C0MPR0C (Mod I — Disk only) $19.95 

Command Processor. Auto your disk to perform any sequence of instructions that 
you can give from the keyboard. DIR, FREE, pause, wait for user input, BASIC. No. 
of FILES and MEM SIZE, RUN program, respond to input statements, BREAK, 
return to DOS, etc. Includes lowercase driver, debounce, screenprint! 


CHECK, VISA, M/C, C.O.D., PURCHASE ORDER 
TELEPHONE ORDERS ACCEPTED (714) 637-5016 


•TRS-80 IS A REGISTERED TRADEMARK 
OF TANDY CORPORATION 
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RACET COMPUTES 

702 Palmdale, Orange, CA 92665 
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And one that costs you a buck. 


One: Buy a new TeleLink® I cartridge for your 
ATARI 400® or ATARI 800® computer and 
get one free hour of CompuServe Information 
Service time. 

Two: Visit a Radio Shack® computer center. Most 
are equipped to access the CompuServe 
Information Service now. Log in and see what you 
can get. The service is compatible with any 
TRS-80® including the new VIDEOTEX® unit. 


Three: Send $1.00 to us and we’ll send you the 
current “menu” of services, including the 
sophisticated big mainframe power of MicroNET. 
Send $1.00, name and address to: CompuServe, 
Information Service Division, 5000 Arlington 
Centre Boulevard, Columbus, Ohio 43220. 


Radio Shack, TRS-80 and Videotex are trademarks of Tandy Corporation. 
ATARI 400 and ATARI 800 are trademarks of ATARI, Inc. 






All this is yours to command. 



mmm®* 


Access to news and 
entertainment data bases, 
computer games and art, 
regional newspapers, 
newsletters, programs, 
languages, storage (up to 
128k free!) and lots more is 
yours for 8V3 cents per 
minute (between the 
. hours of 6 pm and 5 am 
[ weekdays and all day 
m weekends), billed to 
your charge card. It's 


a local phone hook-up in more than 260 U.S. cities. 


CompuServe is 
working with 11 
major regional 
newspapers to 
bring you their 
electronic 
editions, as well 
as the Associated 
Press news and 
sports wires. 




Simple games and 
graphics for the 
beginner. And, when 
you’re ready— try the 
really tough ones on 
MicroNET (see 
MicroNET service). 
You haven’t lived 
until you discover a 
player from Los Angeles 
in your dungeon! 


CompuServe is continually adding new on-line 
information resources. 

So, order our current 
menu and watch for new 
features such as an 
electronic encyclo- 
pedia, travel infor- 
mation, food 
preparation and 
gardening tips, 
government pub- 
lication data — 
and much more! 


m Data M 
m Bases B 





MicroQuote has his- 
torical and statistical 
data on almost every 
stock, bond or option 
you can buy. Corporate 
financial information, 
commodity prices 
and financial 
newsletters are 
also available. 


And, when you’re ready for big-time computer action. . . 

You need a 
computer to 
use all the 
MicroNET 
services which 
put you in 
command of 
our big, fast 
mainframe 
computers. 

But even with 
the simplest 

terminal you can send electronic mail to any other user, 
use the CB simulator, and try to zap the enemy’s 
spaceships in real— and very fast— time. Many 
networking multi-player games available. 

See for yourself 
what a 

Not 1985. state-of-the-art 
1 electronic 

NOW! information 

. i . service can do. Get 

| - f a demonstration at 

a Radio Shack® 
computer center or 
send $1.00 for 
a current 
menu 
today. 




CompuServe 

Information Service Division 
5000 Arlington Centre Blvd. 

Columbus, Ohio 43220 
(614) 457-8600 
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Software Review 


o MicroPro’s WordStar ° 

oThe Ultimate Word Processor o 
o for CP/M? o 



by Alan R. Miller 

Several years ago, most word processors for CP/M 
were line oriented. When one of these editors was used 
to delete a character, it did not just disappear from the 
video screen. The editor printed the deleted character 
a second time, perhaps between backslashes. 

Some of these text editors joined adjacent lines by 
deletion of the carriage-return, line-feed between them; 
or a line could be divided by insertion of a carriage- 
return, line-feed pair. But it was difficult to perform 
other editing operations. These editors were not 
designed for video screens, so it was difficult to observe 
a local region of the edit buffer as changes were made. 

MicroPro of San Rafael, CA has produced a powerful 
combination text editor and word processor called 
WordStar. The editor displays the finished document 
directly on the video screen. Words that don’t fit at the 
end of a line are automatically moved down to the next. 
Spaces are added to justify the previous line. 

An actual carriage-return, line-feed pair is placed into 
the text. For this reason, the resulting file can correctly 
be rendered by other CP/M programs. The marvelous 
feature of WordStar is that the carriage-return, line- 
feed pairs that are inserted automatically by the editor 
are different from those added by the user. 

The Ascii character set utilizes only the low-order 7 
bits of each byte. The high-order bit is not needed. 
MicroPro ingeniously uses this fact in its formatting 
logic of WordStar. The high-order bit is set (to unity) 
for any carriage-return, line-feed pair that is added by 
the editor. By contrast, the high-order bit is reset (to 
zero) for a carriage-return typed by the user. Thus a 
single paragraph that contained 8 lines, would have 7 
carriage-return, line-feed pairs with the high-order bit 
set. But the high-order bit of the last one, which was 
typed by the user, would have the high-order bit reset. 

A distinction between characters entered by the 
user and those entered automatically by the program is 


necessary if the paragraph is reformatted. Suppose 
that the initial line length was set for 70 characters. A 
subsequent reduction to 55 characters would necessi- 
tate a reforming of the paragraph. The carriage-return, 
line-feed pairs would have to be moved. 

WordStar only moves those that were automatically 
entered. It does not change those that were entered by 
the user. Thus the high-order bit is used as a flag. The 
same distinction is made with regard to spaces. 

Extra spaces added by the user are not removed, 
whereas extra spaces added by the editor for justifica- 
tion can be removed during reformatting. To make this 
distinction, the high-order bit is set for the final letter 
of each word. 

A separate program called Install is executed initially 
and configures WordStar to video terminal and printer. 
Install asks several questions about your system: type 
of terminal, whether you have a daisywheel printer with 
variable character spacing and variable height, and 
whether the printer can backspace. 

A symbolic patcher in Install allows the user to directly 
reference the original symbols of the assembly-language 
program. The appropriate listings are given so that the 
knowledgable user can make the desired patches. At 
the end of the Install operation, all options are sum- 
marized on the screen. If any are incorrect, the process 
can easily be repeated to make corrections. 

Finally, Install asks for the desired file name to be 
given to the program. MicroPro suggests WS. You may 
choose almost any name, however, be sure that you don’t 
change the name with the CP/M command ‘ren’. Install 
codes your choice of name into the program itself. 

Before actually using WordStar for the first time, 
refer to the summary of commands in Appendix I of the 
1 00-page user manual. This page should be left open 
for ready reference until you become familiar with the 
commands. There are over 100. 

For a typical installation, especially for single- 
density or minidisks, WordStar and its two associated 
overlay files, ‘Wsmsgs.ovr’ and ‘Wsovlyl ,ovr’, should 
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be on drive A. The file to be edited or created should 
be on drive B, the default drive. WordStar can be exe- 
cuted alone: 

B>A:WS 

or the name of the file to be edited can be included: 

B>A:WS NEWFILE.DOC 

For a very large file, the name of another drive can also 
be included: 

B>A:WS NEWFILE.DOC C: 

In this case, the original file will be on drive B and 
the second version on drive C. The next version will be 
on drive B. This ping-pong method allows large files to 
be edited. 

Any command possible 

If no filename was initially given, WordStar will be in 
the no-file state and the disk directory will be displayed. 
At this point, it is possible to give any command that 
can be given at the CP/M system level. In fact, you can 
execute WordStar from WordStar. 

Thus a program can be deleted or renamed. The 
CP/M program Stat can be executed to determine the 
available disk space on any disk drive. The D command 
and a filename, however, can now be given to edit a file. 

A complete small file, or a portion of a large file, is 
loaded into memory. The upper half of the video screen 
is devoted to an explanation of some of the commands. 
The first part of the text to be edited is displayed on 
the lower half of the screen. As the user learns more 
about the commands, less and less of the screen can 
be devoted to instructions, and more can be used for 
the display of text. This is controlled by setting the help 
level to a value from 0 to 3. 

Text is entered by typing the desired characters. If 
word wrap is not disabled, the text will automatically be 
formatted as it is entered. Only the ends of paragraphs 
are especially indicated by pressing the carriage return. 
Text can be corrected by moving the cursor to the 
desired position and over-writing new text. Alternately, 
insert mode can be entered by pressing control-V. 

All WordStar commands begin with a control charac- 
ter. Those beginning with a control-J, K, O, P, or O are 
followed by a second letter. If only the first character 
of this sequence is typed, the upper portion of the 
screen changes to information about this type of com- 
mand. On the other hand, if the user types both charac- 
ters of the command, the task is executed immediately. 

Two-character commands are nicely implemented in 
WordStar. For example, a control-Q followed by an 
upper- or lower-case C will move the cursor to the end 
of the file. 

The cursor can be moved through the file in many 
different ways. Up, down, left and right motions are 
obtained, respectively, by the control-E, X, S and D 
keys, arranged that way on the keyboard. The E is in 
the top row, the X is in the bottom row, and the S and D 
are side by side in the middle row. Thus it is possible to 
keep the little finger on the control key and press these 
other keys with the other fingers of the left hand. 
Control-H, the Ascii backspace character, is used for 
cursor left. 

Additional commands move the cursor farther than 
one character at a time. A control-F moves the cursor 
one word to the right. A control-A moves the cursor 
one word to the left. A control-Q followed by an E 


(upper or lower case) or a control-E moves the cursor 
to the top of the screen. 

A control-Q followed by an X puts the cursor at the 
bottom of the screen. A control-Q, S moves the cursor 
to the left side of the screen. Control-Q, D moves it to 
the right side. Control-Z and W scroll the screen 
respectively up and down one line. Control-C and R 
scroll up and down one screenful. Control-Q, R goes to 
the beginning of the file; Control-Q, C goes to the end. 

Global search and replace commands can be used to 
find a certain passage so it can be changed to some- 
thing else. There are several different options associ- 
ated with this command. For example, upper and lower 
case can be treated as the same, a repeat factor can 
be given, etc. Blocks of text can be especially marked. 
Then the marked passage can be deleted, moved, 
copied (replicated), or written to a disk file. 

The beginning of a block is marked by typing control-K, 
B. The symbol <B> then appears (as a dimly-lit symbol) 
at the cursor position. The cursor is moved to the end 
of the block and a control-K, K is given. At this point, all 
the text in the block becomes dim or is rendered in in- 
verse video, depending on the style of video terminal in 
use. The marker symbol at the beginning of the block 
now disappears. 

If the end of the block is marked (with a control-K, K) 
before the beginning marker has been set, the symbol 
<K> appears at the block end. Since the control-K 
symbol is normally the regular cursor-up key (except in 
WordStar), the inexperienced user may find this 
strange symbol <K> appearing in the text, when in 
fact, a cursor movement was desired. The frustrating 
part is that <K> refuses to go away. It can’t be deleted 
by typing control-G or ‘del’. The simple solution is 
to type control-K, K again, and the curious symbol in- 
stantly disappears. 

During the edit session, the name of the file is 
displayed on the top line of the screen. In addition, the 
page number, line number and column of the cursor 
position are also shown on the top line. Finally, if insert 
mode is turned on, the words ‘insert on’ also appear. 
Page boundaries are clearly marked by a dashed line 
across the screen. 

New page formed 

Dynamic formatting commands can be embedded 
directly in the file. These begin with a decimal point in 
column 1 . For example the command: 

.CP 7 

stands for conditional page. When such a command is 
entered into the text, a new page is immediately 
started if less than 7 lines remain on the current page. 
It is very dramatic to see the page immediately move up 
as the command is typed. 

Another useful feature is keyboard buffering. During 
most operations, the console status register is mon- 
itored. If the user continues to type instructions while 
the program is still performing a previous task, the key- 
board characters are read and put into a buffer. They 
are not lost. 

There are times, however, when WordStar can lose 
keyboard characters. This can occur during disk 
access. Therefore, the word ‘wait’ appears on the top 
of the screen at this time. 

If a file is edited with any CP/M editor, the new file is 
given the original filename and the filetype of the 
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WITH OUR SPECIAL 



CATALOC FEATURE... 






WRITE OR CALL TODAY 
FOR YOUR FREE 
CATALOC (OVER 100 
PACES- INCLUDES 
PRODUCTS FROM 
EVERY MAJOR 
MANUFACTURER.) 


FOR INNER STELLAR DELIVERY 
(BARRING KLINGONS) ADD $2.00 US/ 
$10.00 FOREIGN FOR SHIPPING AND 
6% TAX IN CALIFORNIA 

^cippkz computer inc. 



OPEN TUES.-SUN. 
VISA/MASTERCHARGE WELCOME 




GARDEN PLAZA SHOPPING CENTER 
9719 RESEDA BOULEVARD DEPT. 2IA 
NORTHRIDGE, CALIFORNIA 91324 
PHONE: (21 3) 349-5560 


Business Software 
in Micropolis Basic 

DATASMITH announces the availability of two 
new turnkey business systems designed 
especially for MICROPOLIS-Based computers, 
including the VECTOR MZ. Both systems are 
completely menu driven and highly interactive, 
so they can be used effectively by your present 
office staff. 

• GENERAL LEDGER. Everything you need 
to keep the books. Features easy-to-use 
data entry and error correction, trial bal- 
ance, posting, and a variety of comprehen- 
sive reports. Automatic error detection 
keeps the books in balance. Writes checks 
and makes journal entries in one operation. 

• PAYROLL. A very flexible system that 
adapts to a wide variety of needs. Features 
federal, state, and local tax calculations, 
EIC credit, and special pay and deduction 
amounts. Prints all necessary reports, pay- 
checks, and W-2 forms. 

Put your computer to work with these compre- 
hensive systems now. Call or write for complete 
details. Custom services also available. 

DflTflSHJTH 

Box 8036, Shawnee Mission, KS 66208, (913) 381-9118 


original file is changed to BAK. Thus if the file called: 

CHAPTER1.TXT 

is edited, there will be two files at the end of the 
editing session: 

CHAPTER1.TXT and 

CHAPTER1 .BAK 

If the file is edited a second time, the new file (version 
3) is given the file extension of TXT and the previous 
file (version 2) becomes the BAK file. The first version 
is deleted. 

If an editing session is aborted with the usual editor, 
there will only be one file in existence. This occurs 
because the original BAK file was deleted at the very 
beginning. WordStar, however, is different. 

The BAK file is not deleted until the end of the ses- 
sion. Thus if the editing session is abandoned, there 
will still be two files. The exception to this occurs if the 
disk is so full that there is no room to save the new file. 
In this case, WordStar indicates that the backup file is 
being deleted to gain space. If it is still insufficient, 
WordStar will so inform the user. Commands can delete 
other unneeded files. 

After a file has been created and edited, it still is not 
a finished document. If justification has been set, the 
correct number of spaces will be present. But the high- 
order bits are set for the last letter of each word and 
for most of the carriage returns and line feeds. Further- 
more, page numbers and text for page headings are 
not present. 

Additional options 

After a file is in its desired form, the print command 
is given. The user is then asked a series of questions. 
The first is whether the output should go to the printer 
or whether a printable disk file should be created in- 
stead. Another option is whether formfeed characters 
should be used to indicate the end of each page or 
whether the corresponding number of line feeds 
should be used instead. 

Nondocument files, such as source programs for 
Basic, Pascal and assembly language, require a different 
type of editor. Word wrap and right-margin justification 
are not desired. On the other hand, vertical alignment 
of the information may be very important. For this 
reason, editors which are designed for ordinary text 
are not generally suitable for this application. WordStar, 
however, has a nondocument mode. In this configura- 
tion, it performs intelligently. High-order bits used to 
set microspace justification under the document mode, 
are not used. Thus, the resulting file is fully compatible 
with compilers and assemblers. 

WordStar works best with a hard disk because it is 
faster than a floppy disk, and with a memory-mapped 
video screen which is faster than a serial terminal. For 
the usual floppy disk and serial video terminal, however, 
Word-Master editor will perform much faster, and there- 
fore will usually be preferred for nondocument files. 

With version 1 .06 Word-Master, you will find the 
switch to WordStar disconcerting. Most of the com- 
mands are different. MicroPro has issued version 1 .07 
in which keyboard commands have been changed to 
conform as closely as possible to WordStar. If you are 
going to switch between the two editors, you will 
definitely want to get this new version. □ 
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We know 

the Atari 800. 


The experts at ComputerLand 
would like you to meet the com- 
puter that leads two lives. By 
day the Atari 800 is a hard- 
working business tool. By 
night, it's a stimulating 
educator and fascinating 
entertainer. 

On the job, the Atari 800 
is a management tool. 

It can help you plan and 
control by providing 
timely reports on accounts 
payable and receivable, 
inventory control, and 
a wide array of other 

business and financial management functions. 

At home, it can teach more than 15 separate 
subjects, from Accounting and Algebra to U. S. 
History It's a video blackboard that teaches, 
asks questions, then tells you if you have the 
right answers, so you learn at your own pace. 

It can also turn your TV set into a playground 
for some of the most challenging and enjoy- 
able computer games you've ever played. 
And help run your household — manage 
your budget, balance the checkbook. 



keep tax records, analyze 
investments, even organize 
your recipe file. 

The Atari 800 is the heart 
of a whole family of compu- 
ter peripheral equipment 
and accessories including 
Atari's unique plug-in 
Memory Modules. So it can 
grow as your needs and 
interests grow It's fully 
programmable and comes 
equipped with the Atari 
800 Basic Language 
Cartridge. But with all its 
sophistication, the Atari 800 
is simple, even 
for people who 
have never used a 
computer before. 


sophist! 

Let us 

^ Iip'U.LCTi UC1U1C 

introduce 

Stop by ComputerLand and 
i B get a thorough introduction 
MM to the computer that leads 

y MM two lives, 

ib It could enrich your own life. 


ComputerLand 

■ Over 150 stores worldwide. 

For the stores near you, call (800) 227-1617 ext. 1 18. 

From California call (800) 772-3545 ext. 1 18. 

From Hawaii and Canada call collect (415) 930-0777. 

In Europe call Luxembourg 43-54-55. 
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Textwriter: A Text Editing, 
Storing, and Printing Program 



by Bill Richter 







If you have a microcomputer, Basic interpreter, and 
printer, and are not using some form of textwriter and 
storing program, you are losing out on one of the most 
useful applications of a microcomputer system. 

Why wait until the price of those $1 25-plus software 
packages come down or until your microcomputer 
budget can afford one. Try this simple and straight- 
forward textwriter; chances are it will be all you need 
for most of your personal as well as business applica- 
tions. In the event your requirements change and you 
need all the sophistication of the advanced word pro- 
cessors, all is not lost. The experience gained with this 
program will put you in a better position to make the 
right selection. 

My requirements were simple. I needed something 
to edit text on a CRT for letter writing and documenting 
our 2650 S-100 computer boards. Additionally I needed 
some easy method to store the text on disk for future 
editing and printing. I did not want to use “funny” con- 
trol characters, the escape key, or letters in the editing 
process that do not show up in the final text. Only the 
four cursor control arrows, line feed and carriage return 
keys are used in the text entry and editing operation. 

Simply stated, what you see is what you get. The 
cursor may be moved around anywhere on the screen, 
and at any time during entry or editing process. When 
the repeat key is used along with the arrow keys, the 
cursor can be darted around the screen quickly for im- 
mediate error correction. 

Using this program requires no computer experience 
or knowledge of disk operating system DOS pro- 
cedures. All functions are on the operator level. Ques- 
tions are asked on critical disk operations to prevent 
operator errors and the inadvertent destruction of 
critical documents. All illegal entries are checked to 
make sure there are no accidental alterations or loss of 
text. It is impossible to get the cursor out of bounds or 
out of sync with respect to the actual text buffer. All il- 
legal operations are prevented and flaged with audible 
bell character. The program has performed flawlessly 
and has been in continuous daily service in our 
business for almost a year. 

My first attempt at this program was written in 
assembly language. This was an unforgettable ex- 


perience and caused considerable delays in preparing 
manuals for our first product. The program worked, but 
lacked the safety and convenience of an operator- 
oriented system. After enduring many painful occur- 


TEXTWRITER VER 3*1 VICTORIA MICRO DIGITAL 

OPTION LIST 

I- INSTRUCT IONS 
N=NEU TEXT 
E-EDIT TEXT 
P=PRINT 

S=SAVE TEXT ON DISK 
L=L0AD TEXT FROM DISK 
D=DESTR0Y FILE ON DISK 
0=0PTI0N LIST 
B=RETURN TO BASIC 

TYPE OPTION LETTER AND RETURN N 

ENTER LINE LENGTH 70 

ENTER PAGE LENGTH 55 

PLEASE WAIT FOR SCREEN TO CLEAR 


Now that the screen has clearedr I will 
type this example of a NEW entry* The input 
is free format* ues it Just like a typewriter* 
There is no need to type line feed after a 
carriage return* the program takes care of it* 

I will now terminate the text entry and 
return to the option ouery by pushing the 
CONTROL key and typing the LETTER 0. 


TYPE OPTION LETTER AND RETURN S 

ENTER UP TO 8 CHAR FILE NAME * * . * XAMPL 
IS THIS A EXISTING FILE? (Y/N)***N 
SAVE COMPLETE 

TYPE OPTION LETTER AND RETURN 

Example 1. Initialization, new entry, and save 
in file name ‘xampl’. 


ranees of lost files, garbled and disappearing text, I 
finally decided to switch to a Basic interpreter with 
string handling capabilities. 

A North Star Horizon II and Lear Siegler ADM-3 CRT 
were selected for the system. My decision was based 
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on what I felt was mature hardware, and really a super 
DOS and Basic interpreter. I have found nothing against 
a CP/M-based system except that I found the docu- 
mentation confusing and difficult to use. Actually the 
new North Star documentation, Soft-Doc 2.1, is really 
what sold me; it’s gotten all together in one easy- 
reading manual. 

Although this program was written in North Star 
Basic, there should be no problem converting it to 
other dialects. Only the most common basic state- 
ments are used. The only differences may be in disk 
file statements, error traps, and string operations. 
String statements such as line 1 100 E$(X,X) = T$ may 
read MID(X,1) = T$ in some Basics. ‘Errset’ error trap 
statements are unique to North Star and will need to be 
converted or removed if your interpreter does not have 


TYPE OPTION LETTER AND RETURN L 

ENTER FILE NAME . . . . OLDTEXT 
LOAD COMPLETE 

TYPE OPTION LETTER AND RETURN E 

This is some old text that was st'ored as 
another example* Note that you had to use 
the EDIT option to display it on this screen* 
You could have decided to skip the EDIT and 
Just PRINT it* If this were a form letter* 
you would chande the date? name * and address 
and then PRINT it* 

Just like after the NEW option* we are 
in the EDIT mode and must exit with CONTROL 0 


TYPE OPTION LETTER AND RETURN 


Example 2. Loading an existing file called 
‘oldtext 9 (Note that these hard copy examples 
of a CRT screens do not clearly show how 
screen clears— the screen is always cleared 
upon entering ‘edit 9 mode.) 


this feature. If eliminated, errors will cause the inter- 
preter to stop and print an error message; if this hap- 
pens you will need to carefully warmstart (reenter) 
Basic so that the text is not lost. 

All disk calls are of the common sequential type. 
However, the syntax needs to be carefully compared. 
Some other minor differences may be as follows: 

! is shorthand for ‘print’ 

\ (back-slash) is equal to : (colon) in multiple statement lines 
, (comma) is equal to ; (semi-colon) 

Two more comments about strings: North Star does 
not require explicit dimensioning of strings of ten char- 
acters or less; your Basic might. Strings must also be 
able to be dimensioned to the full size of the text buf- 
fer; some Basics are limited to 256 characters. 

All editing and cursor controls are done at the Basic 
level rather than using the North Star line editor. Line 
960 ‘T$ = inchar$(0)’ gets each keystroke and places 
it into the one character string T$. This feature 
eliminates the peculiarities of the North Star system 
and allows the editing to run fully under Basic inter- 
preter control. 

A unique feature is used to indicate the position of 
the CRT screen display in relation to the printed page 


image in memory. Whenever the text starts to scroll off 
the top of the screen, the cursor is moved to the top 
left of the screen and status is printed as follows: 

BOTTOM LINE = 25 LINES REMAINING = 35 

This example shows a 60 line text page that was 
specified by the operator at the start of the operation. 
Each carriage return updates the status line. If your 
CRT’s cursor is not addressable, eliminate lines 1290, 
1300, and 1310. 

As stated earlier, the CRT used in this program is the 
Lear Siegler ADM-3, however almost any CRT can be 
used. Memory mapped devices can also be added if 
the driver software emulates a scrolling-type CRT. 

For all practical text editing, you should use a 24 
by 80 character device. In the event that you use a 
display other than 24 by 80, you will need to change 
line 50 T = 24 where T is equal to the number of char- 
acters per line. 

This is set up for a maximum page size of 79 charac- 
ters wide by 66 lines. It is somewhat large for a typed 
page, but it does fit on a standard 8V2 by 1 1 sheet. 
When the program starts, it asks the operator for the 
page size. This allows the program to size the text buf- 
fer and eventually create a correctly sized disk file. If 
multiple pages are to be saved on the disk, each must 
be saved a page at a time, thus there will be a file name 
for each page. 

There may be some instances when you will want to 
change the line limit. For example: You might want to 
create very long pages to be used as a mailing list. To 
do this, change the 66 line limit in line 80 and line 780. 

There are special control characters on the ADM-3 
CRT. Change these lines if your control characters differ. 

LINE 60 CHR$(26) = CLEAR SCREEN AND HOME 

LINE 1290 CHR$(30) = HOME CURSOR (top left) 

LINE 1310 CHR$(27),CHR$(61 ),CHR$(55), CHR$(32) 
escape = y x 

ADM-3 sequence to restore cursor 
to bottom left of screen. 

LINE 1370CHR$(12) = RIGHT CURSOR 

LINE 1440 CHR$( 8) = LEFT CURSOR 

LINE 1510 CHR$(11) = UP CURSOR 

LINE 1 590 CHR$(10) = DOWN CURSOR 

There are two basic modes of operation: ‘edit’ and 
‘command’. During ‘edit’, none of the control‘com- 
mands’ are callable. To exit the ‘edit’ mode, hold the 
control key and push the letter O (for option list). After 
the option list is displayed, you are asked to make one 
of the following ‘command’ selections: 

I = INSTRUCTIONS 

Which gives a simplified user oriented explanation of 
each command. 

N = NEW TEXT ENTRY 

This command initializes the memory text buffer with 
spaces (blanks), clears the screen, positions the cur- 
sor to the top left (home), and enters the ‘edit’ mode. 
This takes about 5 seconds, after which ‘please wait 
for screen to clear’ is printed Text may now be 
entered in free format. 

S = SAVE TEXT ON DISK 

The operator is asked to enter a file name with a max- 
imum of eight characters. If the file is to be on the 
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TYPE OPTION LETTER AND RETURN A 

TYPE OPTION LETTER AND RETURN 3 

TYPE OPTION LETTER AND RETURN L 

ENTER FILE NAME ♦ ♦ . ♦ ERTEXT 
ENTER FILE NAME* ♦ ♦ .ERRTEX 
ENTER FILE NAME ♦ ♦ ♦ ♦ ERRTEXT 
LOAD COMPLETE 

TYPE OPTION LETTER AND RETURN E 

This exsmple text was stored with the 
file name of ERRTEXT* This text describes the 
above errors* 

The first two errors were illegal option 
selections* The next errors show illegal or 
non-existant file names* The program keeps 
asking until it gets a good entry* 

Finally the correct file name* ERRTEXT 
was used and the LOAD COMPLETE is displayed* 
Now this test is displayed with the EDIT 
command* 


TYPE OPTION LETTER AND RETURN 


Example 3. Error recovery examples. The North 
Star ‘errset’ instructions are used to keep the 
program from exiting back to Basic’s ready. 


second drive, the file name must be suffixed with a 
comma and the number 2. Also a question is asked to 
find out if the specified file name is an existing or old 
file. If a new file is specified, a create is done with the 
dimensions specified in the N command. If there is an 
illegal entry or a nonexistent file defined, the Basic ‘err- 
set’ command traps the error and causes the program 
to ask for the file name again. After the disk write 
(about 3 seconds), a confirmation message is printed 
and the operator is asked for the next command. 

L = LOAD TEXT FROM DISK 

This is similar to ‘save’ in that it asks the operator for 
the disk file name. Illegal operations are trapped and 
the request for a file name is repeated until a correct or 
existing file is specified. 

After the disk read is completed, a load complete 
message is printed. The read takes about one second, 
once the disks are up to speed. Like most other com- 
mands, this one also asks for the next command entry. 
The next most likely will be ‘edit’ or ‘print’. 

E = EDIT COMMAND 

The CRT screen is filled with the top 24 lines of the 
current text buffer, which most likely will be the file just 
loaded. The ‘edit’ mode is entered and the text may 
now be altered or reviewed. To examine the lower part 
of the page, just hold the repeat carriage return key;, 
the text will quickly scroll up from the bottom. If you 
make your corrections and like what you see, you may 
either restore the text onto disk with ‘save’ or just 
‘print’. Use the ‘control O’ to exit ‘edit’ mode. 

P = PRINT COMMAND 

The current text buffer is printed on device #1 . If, 
after print out, you decide you want another copy, just 


type the letter P. If your printer device is not assigned 
to device #1 , you will want to make a change at line 
1720, where the #1 indicates the device number one. 

D = DESTROY A DISK FILE 

This command is used to purge obsolete text files 
from the disk. After the operator enters the file name, 
the computer replies ‘do you really want to destroy 
(filename)’. This is your last chance to carefully look at 
the file name and make sure you really have the right 
one before pushing the return key. 

O = OPTION LIST 


prints the ‘command’ list, in case you have forgotten 
the options available. 

B = RETURN TO BASIC 

is a convenient way to get back to Basic interpreter 
‘ready’. You should eliminate this option if you are build- 
ing a turnkey system for nonprogrammer-type operators. 

The ease and speed in which the text files may be 
accessed makes the program useful for many other 
things besides saving copies of letters. How about 
storing things like vacation check lists, telephone lists, 
mailing lists, household and automobile PM check lists, 
important dates, family trees, family and financial 
records, recipes, etc.? It is a simple matter to make a 
change or quickly print a copy of your text material. 

For business, the applications are similar. The ob- 
vious one is saving form letters; just do a ‘load’, add 
name, and ‘print’. We store blank images of our in- 
voices and statements on disk and simply call them up 
on the screen and fill in the blanks. All of our documen- 
tation masters, price lists, and financial data are stored 
on disk files in the form of letter pages. 

There are many other programs that access the disk 
files created by Textwriter. However, they are not 
within the scope of this article. Basically they are highly 
specialized and are custom designed for each specific 


TYPE OPTION LETTER AND RETURN D 

ENTER UP TO 8 CHAR FILE NAME . * * . OLDTEXT 
DO YOU REALLY WANT TO DESTROY OLDTEXT? 
YOU HAVE DESTROYED OLDTEXT 


( Y/N ) ♦ ♦ ♦ Y 


TYPE OPTION LETTER AND RETURN**., 


Example 4. Purging old text from disk files. 
Note the double check feature. 


application. They greatly expand the capability of this 
program into much more than a textwriter. 

In effect what we have is the beginning of a simple 
data base that can steadily grow. You may want to 
write a few of your own programs that access randomly 
into the disk files. For example, we have developed inter- 
active programs that ask questions and fill in the blanks 
on our invoice and statement disk files. We have another 
program that similarly accesses our general ledger and 
checks, register files and then does the arithmetic. 

As stated earlier, this program is not a full featured 
word processor, but it serves its purpose well. Use it 
like it is, or study the methods used herein and expand 
the program to suit your custom needs. □ 


Program on page 156 
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The book you’ve 
been waiting for. . . 


Ever since Radio Shack sold rhe first 
TRS-80 Model I users have been 
searching for derailed information 
about irs inner workings rhar Tandy 
//ould nor, or could nor, moke 
available. In porricular rhe Level II 
BASIC from Microsoft contains dozens 
of subroutines rhor can be tremen- 
dously useful ro any programmer, bur 
Tandy Corporation is probably under 
contractual obligation ro Microsoft nor 
ro supply informorion (if rhey even 
hove it!). 

Dedicated users, proficient in as- 
sembly language, hove disassembled 
rhe Level II ROMs ond mode rheir 
own comments. Bur rhe majority of 
users ore lefr in wirh virtually no 
information, apart from occasional 
articles ond whatever rhey con 
decipher on rheir own. 

ENTERPRISING USERS - Several of rhe 
more enterprising programmers 
realized that if rhey published rheir 
own comments o lor of TRS-80 users 
would buy them. The BOOK, 
Disassembled Handbook ond Super- 
mop ore some of rhe available 
books giving comments on rhe ROM 
set - bur rhey oil suffer from serious 
drawbacks, being either incomplete, 
unintelligible or even worse - 
inaccurate! 

Incomplete books ore usually 
published when rhe author has nor 
finished understanding what he's 
writing about. Hence rhe "continued 
next book" lines in some publications, 
translated into english read "buy 
another book when I've done some 
more work". Unintelligible books ore 
due ro poor editing, or no editing or 
oil! Inaccurate informorion is o result 
of nor checking wirh anyone else. 


Microsoft BASIC Decoded & Other 
Mysteries is borh complete and 
understandable. Nearly 7,000 lines of 
comments for rhe Level II ROMs, with 
on additional 6 chapters of useful 
information, moke this rhe biggest 
and best book available on rhe 
subject. 

Written by James Favour, rhe 
comment section rook more than o 



Complete & Understandable - IJG, 
publishers of TRS-80 Disk & Other 
Mysteries, could hove published an 
incomplete or unintelligible book on 
rhe ROMs - bur chose ro wait ond do 
it properly. 


year ro finish - it even includes rhe 
changes for rhe latest ROM set in on 
appendix. Edited by Jim Perry, until 
recently managing editor of 80 
Microcomputing, rhe text ond 
comments ore understandable. 

Tested examples are given for 
virtually every ROM subroutine, 
showing you how ro CALL them from 
BASIC or use them in on assembly 
language program. Wirh more than 
300 pages Microsoft BASIC Decoded 
& Other Mysteries is by for rhe largest 
book about Level II available. 

Copyright - In order ro respect 
Microsoft copyright rhe actual disas- 
sembled code is nor printed, bur rhe 
book is designed ro come opart and 
fir into o standard 3 ring binder wirh 
your own disassembly (oil pages ore 
pre-drilled). 

In short, Microsoft BASIC Decoded & 
Other Mysreries, is rhe most complete, 
understandable ond accurate guide 
ro your Level II ROAAs rhor is available 
- bar none! 

BDB Pick one up or your nearest 
□ BB IJG dealer, phone your order 
B B B in or use rhe coupon - 
satisfaction guaranteed. 


FOR TRS-80 USERS 


Please rush me copy/copies of Microsoft Basic Decoded & Other 

Mysteries @ $29.90 each. Add $1.50 shipping & handling per book. 

Name (Print) 

Address 

City State Zip 

TOTAL ORDER $ 

•TAXS 

SHIPPING A HANDLING $ 

TOTAL ENCLOSED % 

# Exp. Date Signature 

DATA DYNAMICS TECHNOLOGY, P.O. Box 1217, Cerritos, CA 90701 

For European delivery contact INTERFACE AGE Europe, Dahlienstr. 4, D-801 1 Munchen-Vaterstetten, West Germany. 
'California residents add 6% sales tax. Availability and prices quoted subject to change without notice. 

Please allow 6-8 weeks for delivery. You may photocopy this page If you wish to keep your INTERFACE AGE intact. 

Orders cannot be shipped unless sccompsnled by payment, Including shipping A handling and tax where applicable. 

DATA DYNAMICS TECHNOLOGY. A Division of INTERFACE AGE Magazine (213) 926-9548 



□ V/SA- □ 


* T.M. Microsoft 


T.M. Tandy Corp. 


Buying a Computer 
by R.F.P. 


by David E. Cortesi 


How does one go about buying a computer? There 
are so many magazines, so many advertisements, so 
many dealers, each assuring us that this machine, 
board, language or word processor is just what we 
need. Other products — the automobile, the camera — 
offer as many bewildering choices, but at least we set out 
to buy them with a solid base of first-person experience. 

I entered the retail computer market as a professional, 
in need of a system to support my work as a writer and 
programmer. I’d spent many years with computers, 
knew their limitations, knew the difficulties of bringing 
up the simplest of systems. I had been reading the per- 
sonal computer press since the first hobbyist articles 
of 1975, so I had some grasp of the product lines and 
their merits. Yet, I was still confused and uncertain! 

After all, I was planning to spend more than $5,000 
on a professional tool— not a decision to take lightly. I 
considered the idea of trying to home-brew a system 
from mail-order components, but didn’t know enough 
to ensure quick success. Therefore, I would have to 
pay someone else to build it. How was I to find a trust- 
worthy dealer to configure the system I wanted and 
then support it afterward? 

I decided to find a vendor using a method common in 
the big-computer marketplace as well as in other fields: 
request for proposal (RFP). Sometimes called a request 
for quote or request for bid, an RFP is a document 
that a buyer prepares, describing what he wants to 
buy. It is mailed to a number of potential vendors; they 
respond with a statement of what they have to sell that 
fits the buyer’s needs. This provides input from a 
number of vendors at the least expense of time. It also 
benefits the vendor by carrying an implicit commitment 
that the buyer is serious: he has money and the intent 
to purchase. A person who is just shopping would issue 
a request for information, but the issuer of an RFP 
means to close a deal. This implicit commitment is what 
makes the RFP valuable to a vendor. 

I spent many hours getting the wording of my RFP 
just right (figure 1). I worded it carefully so that it was 
explicit on the points I cared about. Other matters were 
left open for the vendor to choose, based on his ex- 
perience and stock on hand. It was important to get as 
many responses as possible, so I labored to make the 
document short and to the point. I figured that a small- 
time vendor with limited staff might not have the 
patience to wade through a long exposition of my 
needs and opinions. 

That same consideration prompted me to include a 
simple questionnaire (figure 2) on which the vendor 


SYSTEM SPECIFICATIONS 

1. Overview 

The system is to be an S-100 machine with a Z-80 processor, 
64K of memory, and 500K to 1000K bytes of flexible-disk 
storage. The basic software will be CP/M 2.x, with compilers 
for BASIC and Pascal, and a text-processor. 

The system must support two peripherals already purchased: a 
Heath H-19 video terminal and a Xerox 1750 (Diablo 1650) 
printer. The system will be integrated and configured to the 
peripherals by the vendor,* and demonstrated prior to 
acceptance. 

2. Detailed Specifications — Hardware 

2.1 Mainframe: an S-100 motherboard and cardcage, with power 

supply and cooling fan in a table-top cabinet. No front 
panel controls are required. At least 4 card slots should 
remain uncommitted after the system is assembled. 

2.2 Processor: a Z80 CPU card operating at 4MHZ . 

2.3 Programmable storage: 64K of static storage. 

Specify how much contiguous storage is available to 
user-written programs. 

2.4 Disk storage: at least two eight-inch drives, with 
capacity of 500 to 1000KB when formatted by CP/M, and with a 
controller capable of supporting four drives. 

2.5 I/O Ports: capacity to drive two existing RS-232 devices 
(the H-19 at 9600 baud; the 1650 at 300), plus at least one 
more RS-232 port with selectable speeds. 


3. Detailed Specifications — Software 

3.1 Operating system: CP/M 2.x with BIOS configured to the 
system hardware. 

3.2 BASIC compiler: Microsoft BASIC-80 package including 
Macro-80, Link-80. 

3.3 Pascal compiler: Pascal/Z from InterSystems. 

3.4 Editor and text formatter: The Magic Wand from Small 
Business Applications, Inc. 


4. Integration and Configuration 

The various components of the system must be brought together 
and integrated into a whole, including configuring the 
software packages to work with the existing peripherals. 

This work should be done by the vendor, on the vendor's 
premises. The integrated system will be demonstrated to work, 
including exercising all software components, before the 
system is accepted and final payment made. 


5. Maintenance 

Over and above the initial warranties on the individual 
components, some kind of maintenance assurance is required 
to cover the whole hardware assembly for an extended period. 
Specify what kind of maintenance contract or policy would 
cover the proposed system, where the maintenance would be 
done, by whom, and what it would cost. 

Figure 1. RFP sample copy 


could list his prices, any discounts and add it up. I 
imagined that a vendor who knew his products ought to 
be able to read and assimilate the RFP in 20 minutes, 
and be able to look up the prices and mail the question- 
naire in another hour at most. 

The cover letter (figure 3) took almost as long to 
compose as the rest of the document. It was as 
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businesslike and professional as I could make it. It 
made the RFP commitment explicit and stated the 
points I’d use to evaluate the bids, so that the vendors 
would know what to emphasize in their responses. 

I collected the addresses of 20 likely vendors from 
the yellow pages and magazine ads. I ran off 20 originals 
and sent them out. Nothing happened. With one discour- 
aging exception, two weeks passed with no response 
whatever. My education in the state of the computer 
retail market had begun. 

The exception was a telephone call from a computer 
store, one of a national franchise chain. The employee 
introduced himself as “Jeff” and we engaged in one of 
the most irritating conversations I’ve ever had. Jeff told 
me that it would take “about three hours” to fill in my 
questionnaire, and they “don’t usually spend that much 
time on shoppers, as we call them.” He explained that 
most of their customers “come into the store and tell us 
what they want to do, and we show them what they ought 
to have and they take it, or don’t.” I almost felt like 
apologizing for knowing my own mind, but just said that 
I was going to carry on with the RFP. If he’d fill out the 
form and shoot it back, I would look at it very carefully. 

Jeff didn’t want to do that. Instead he came up with a 
really staggering offer. After the other responses came 
in (he doubted that there would be any), I was to bring 
them to the store and he would look them over. “Where 
the prices are right, we’ll say so, and where they’re 
not, we’ll tell you why.” I explained through clenched 
teeth that if any other vendors responded in good faith, 

I damn well wouldn’t give him a chance to second- 
guess their prices, and we hung up. 

I was rocked by this. Was the RFP completely 
unknown in this market? And was the level of business 
ethics that low generally, or had I just hit one isolated 



QUESTIONNAIRE 



Use this form to describe the make and model of the hardware, 
and for all components the list price and your quoted price 
(where different) . Feel free to use a different format, or 
additional pages, or to include manufacturer's literature, 
but do supply the information requested. 

Mainframe 

list 


quote 


$ 


$ 

CPU card 

$ 


$ 

Memory card(s) 

each at $ 




$ 


$ 

Disk Subsystem 





$ 


$ 

I/O card(s) 





$ 


$ 

CP/M 2.0 .. . 



$ 

BASIC-80 . . . 



$ 

Pascal/Z . . . 



$ 

Magic Wand . . 



$ 


total 

,$ 



less system discount (if any). . . . 




discounted net 




plus California sales tax 

+ 



plus integration charge 

+ 



total system price $ 



Figure 2. RFP questionnaire 


9 June, 1980 

The Flipped Bit Computer Store 
2048 Chip Road 
Sunnyvale, California 

Gentlemen, 

I require a small computer system for word processing and 
general programming. I will select a vendor for this system 
from among those who provide a written response to the 
questionnaire enclosed. 

In selecting a vendor I will look primarily at four things: 
total price; ability to configure and demonstrate a complete 
system; ability to provide maintenance service; and 
proximity to my home in Palo Alto. 

Call me at 415- - if you have any questions. I look 

forward to seeing your response. 


David E. Cortesi 
2340 Tasso St. 

Palo Alto, CA 94301 


Figure 3. Sample cover letter 


turkey? When no other responses came in, things 
began to look bleak. 

In the third week I began to make follow-up phone 
calls. It took several hours over two days to complete 
all 19 calls. Then I took stock. 

One store was out of business. 

Three stores couldn’t recall the letter but said that 
they would look for it and call back; they never did. I 
decided that an organization that didn’t return business 
calls probably wouldn’t return trouble calls either, so I 
scratched them. 

Seven vendors remembered the letter but weren’t 
interested in bidding, mostly because they didn’t 
handle S-100 products. When I asked why they hadn’t 
responded in any way, by mail or phone, one said “Oh, 
we never respond to requests we can’t fill.” 

Five stores couldn’t recall the letter and couldn’t find 
it (one because “it’s apparently in the briefcase of a 
fellow who’s no longer with us”), but said they would 
like to bid and would I please send another copy? So I 
made up five more copies and sent them out. 

One store apologized that “it’s been working its way 
up our mail stack; our S-100 guy just saw it three days 
ago.” The S-100 guy called back and promised to send 
a response when he got time. 

At another store, a sales person said he hadn’t 
planned to respond because “that’s a pretty scary- 
looking letter, you know. Like you had been burned 
before and weren’t about to be again.” My highly pro- 
fessional tone had backfired! I had meant to project the 
image of a no-nonsense customer with a rock-solid 
credit rating; instead I had left someone at a loss as to 
how to address such an ogre. I persuaded him that I 
wasn’t dangerous, and he promised to respond. 

The last store couldn’t offer a maintenance policy on 
a customized system and so didn’t think they could 
respond. I assured them that nobody seemed to offer a 
maintenance policy on anything , and they promised to 
respond with what they had. 
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One encouraging fact emerged from all these calls: 
nearly everyone I spoke to was familiar with the idea of 
an RFP, although not always by that name. On the other 
hand, it was discouraging to discover the prevalence of 
sloppy business practices — lost mail, unanswered mail, 
failure to return calls — in the computer trade. I con- 
tinued to find this throughout my quest. It is a sign of 
the immaturity of the field, and any professional coming 
to this market will just have to deal with it. 


Two additional steps 


I had made mistakes as well. I had wasted nearly half 
my efforts on vendors that didn’t carry what I wanted. 
In hindsight it was clear that I should have made prelimi- 
nary calls to all the vendors before mailing the RFP. 
That would have eliminated the ineligible ones, and 
gotten me specific names of people to address in my 
cover letters. 

My technical specifications were causing trouble 
too. The system I asked for resembled a Cromemco or 
Dynabyte in capacity, but the combination of features I 
required, with the fact that I didn’t need a terminal or 
printer, worked to eliminate all the standard packages 
on the market. I wasn’t surprised at that. I was surprised 
to discover that most vendors had as little interest in 
custom-tailoring a system as I did. It was understand- 
able when I thought about it, but it shrank the list of 
vendors drastically. 

I pursued the vendors for the next four weeks. Two 
more were added to the list; many dropped off it. I 
made dozens of phone calls. A typical sequence ensued 
with that store whose employee found my cover letter 
so frightening. Ten days after the first follow-up call, 


NorthStar^ 

HORIZON II COMPUTERS 

32K DD 2295 °° 

32 K QUAD 2650 °° 

FACTORY ASSEMBLED AND TESTED 

nxn 


MAGIC WAND 

$ 325 

NS PASCAL 

$ 175 


MEASUREMENT 
SYSTEMS & CONTROLl 
64 k BOARDS 

$ 725.00 


[COMPLETE LINE OF COMPUTER SUPPLIES ... 
*** AUTHORIZED SALES & SERVICE *** 
for 

^^ommodor^HM^^OF^^^R^ 

:OD- QHECWRMQNEWRDEF^^HARGE^DD4% 


LONG ISLAND 

COMPUTER GENERAL STORE 

103 ATLANTIC AVE. LYNBROOK NEW YORK 11563 

( 516 ) 887-1500 
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he called back to question a point in the specifications 
(the only store to do so). We had a cordial conversa- 
tion, ending with the salesman’s promise to “have this 
out by tonight.” 

Fifteen days later I called to find out why nothing had 
come in the mail. A different person said he thought “it 
came up in a sales meeting and we weren’t going to 
bid,” but he would check it out and call back. He didn’t, 
so I called again the next day, reaching yet a different 
person. After discussing (for the third time) how I really 
didn’t want a Cromemco because of its price and use 
of dynamic storage, it became clear that they really 
weren’t interested in selling custom systems but 
couldn’t bring themselves to say so. I told them to 
forget it and they seemed relieved to do so. 

Twenty-two vendors saw the RFP. Of that number, 
seven didn’t handle such products. Four of the remain- 
ing fifteen sent written responses. Two of those didn’t 
match the specifications. However, the remaining two 
vendors did sell the kind of system I asked for, were 
willing to build to my specifications and offered similar, 
reasonable prices. The RFP process had worked. 

I visited both stores and spoke long with their techni- 
cal people. One store seemed to have more experience 
and a better ability to configure and demonstrate a 
complete system as I had specified. 

Purchasing by RFP cost me more hours work than I 
had expected, but still consumed less time and expense 
than I would have spent making personal visits to all 22 
stores or just to the 1 5 real possibilities. 

Here are my suggestions for anyone else who wants 
to purchase a small computer by RFP. 

Be aware when you draw up your specifications that, 
if they don’t match the current engineering practice in 
packaged systems, your list of vendors will be very 
short. If you genuinely disagree with the current practice, 
as i disagree with the use of 5-in disk drives and 
dynamic storage, you had better start with a long list. If 
you have no problem with a standard system design, be 
careful not to write over-detailed specifications that 
might exclude a vendor by accident. 

Sharing the blame 

Make a telephone survey of every vendor on your 
initial list. This will eliminate the ones whose ad in the 
yellow pages seems to offer everything but which, in 
fact, handle only a small range of products. 

During the telephone survey, take pains to get the 
name of the person to whom you can address the RFP. 
Put that name in the salutation of the cover letter. I 
believe this closer degree of human contact will ensure 
faster responses. 

Finally, if you want negative acknowledgements as 
well as positive responses— and how else can you 
keep track of the status of a long list of vendors?— you 
will probably have to go two steps further than I did. If I 
were doing it again, I would enclose a stamped, self- 
addressed envelope with the RFP, and I would add a 
line like this to the questionnaire: 

SORRY, DECLINE TO BID BECAUSE 

I believe that the RFP, handled this way, is an 
excellent way of purchasing professional-calibre 
systems. Even as I mis-handled it, it served to connect 
me with the right vendors. Properly done, it should get 
buyers and sellers paired up well while saving the time 
of both.D 
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SFLLUM ¥«NEC +DT127 = 
OLldLiUl 1 *• INTELLIGENT PRINTER 

With Satisfaction Guaranteed * 



FEATURES 

NEC5510 

NEC5515 

NEC5530 

SELLUM 1 

Print Mechanism 

NEC 

NEC 

NEC 

NEC 

Serial Interface 





Centronics Parallel 





Current Loop 

Option 

Option 

Option 

STANDARD 

Baud Rate 

Max. 1200 

Max. 1200 

Max. 1200 

50-19,200 (16) 

Buffer Size 

256 char. 

256 char. 

256 char. 

650 char. Option 16K 

Automatic Bi-Directional Printina 





Logic Seeking for Optimized Thru-put 





Select. Filtering Non-Standard Control Char. 





Diablo Compatible (option) Software 




s 

Support Keyboard 





Support Additional Firmware 




V ' 

Coded Beeper 





Warranty 

NEC 90 days 

NEC 90 days 

NEC 90 days 

Nec/InterSell 
+ 180 day Option 


Apple, NorthStar, TRS-80, Exidy, Compucolor, Cromemco, Altos, DEC, Commodore ... 


FOR MORE INFORMATION, PLEASE CONTACT 

Computerland Castro Alpha Et Cetera LTD 

2272 Market St. Box 19137 

San Francisco. CA 94 1 1 4 Charlott. OK 282 1 9 

(4 1 5) 864-8080 (704) 487-0763 

Computerland El Cerrito Alpha Information Systems 

11074 San Pablo Ave. 800 San Antonio Road 

El Cerrito. CA 94530 Palo Alto. CA 94303 

(415)233-5010 (415)494-6221 

Computerland of Marin National Micro Software Producers 

1 930 4th Street 3 1 69 Filmore Street 

San Rafael, CA 94901 San Francisco, CA 94123 

(415)459 1767 (415)346-7025 

Computerland of San Diego Personal Systems Consultants 

4233 Convoy St. 8507 Melrose 

San Diego. CA 921 1 1 El Cajon. CA 9202 1 

46 -' 


(714) 464-5656 
Computerland of San Francisco 
1 1 7 Fremont Street 
San Francisco, CA 94105 
(415) 546-1592 
Denver Business Machines 
2600 W. 29th Ave. 

Denver. CO 8021 1 
(303) 455-2347 
Affordable Computers 
3400 Elcamino Real 
Santa Clara, CA 95051 
(408) 249-4221 


(714) 443-5353 
Proteus Engineering 
323 S. El Molino Ave. 
Pasadena, CA 91 101 
(213) 795-1771 
Soup’s Electronics 
Box 81871 College 
Fairbanks. AK 99708 
(907) 456-3487 
Wordmovers 
5915 Van Nuys Blvd. 
Van Nuys. CA 91401 
(213) 782-0460 


* We guarantee the SELLCJM I will work with any 


THE DEALER NEAREST YOU: 

Digital Dell H W Computers 

80 W. EJ Camino Real 19511 Business Center Dr. 

Mountain View, CA 94040 Northridge, CA 9 1 324 

(415) 961-2670 (213) 886-9200 

Infomax H W Computers 

1300 Mount Diablo Blvd. 2301 Artesia Blvd. 

Walnut Creek, CA 94596 Redondo Beach, CA 90277 

(4 1 5) 935-5 153 (2 1 3) 370-5556 

Integrated Data Systems Q T Computer 

728 Fairoaks Blvd. #300 1 5620 Inglewood Ave. 

Carmichael, CA 95608 Lawndale, CA 90260 

(916)971-1991 (213)970-0952 

Computer Electronics California Digital 

51 IN. University Ave. 4738 156th St. 

Provo, UT 84601 Lawndale, CA 90260 

(805) 374-8080 (2 1 3) 697-900 1 

Micromark M Q I Financial Corp. 

5340 Thornwood Dr. 1 838 1 Bandilier Circle 

San Jose, CA 95123 Fountain Valley, CA 92708 

(408) 997-2790 (714) 964-4722 

Micro Technology M Q I Financial Corp. 

1 733 S. Faucett Ave. 2615 Miller Ave. 

Tacoma. WA 98402 Mountain View, CA 9404 1 

(206) 272-3347 (4 1 5) 948-896 1 

MicroAge Computer Stores Alpha Byte Storage 

2065 El Camino Real 4636 Park Granada #159 

Mountain View, CA 94040 Calabasas. CA 91302 

(415)964-7067 (213)883-8594 

computer having a serial, Centronics Parallel, or 


Pacific Mountain States Corp. 

63 1 9-B DeSoto Ave. 

Woodland Hills, CA 91367 
(213) 999-2281 
Jade Computer Products 
4901 W. Rosecrans 
Hawthorne. CA 90250 
(213) 973-7707 
Thorp Data Systems 
7114 Owensmouth Ave. 

Canoga Park, CA 91306 
(213) 703-6900 
Thorp Data Systems 
22968 Victory Blvd. 

Woodland Hills. CA 91367 
(213) 703-6900 
Pacific Pharmacy Computers 
5205 Kemy Villa Way. #1 10 
San Diego. CA 92 1 23 
(714) 292-1086 

Business Operating Systems, Inc. 
2835 Cast Platte Ave. 

Colorado Springs, CO 80909 
(303) 634-1541 
Byte Shop of Hayward 
1 1 22 B Street 
Hayward. CA 945 1 1 
(415) 537-2983 


Byte of Reno 
4104 S. Kietzke Lane 
Reno. NV 89502 
(702) 826-8080 
Omega Computers 
835 106th Avenue N.E. 
Bellevue, WA 98004 
(206) 455-1138 
Omega Computers 
1032 N.E. 65th 
Seattle, WA 981 15 
(206) 522-0220 
Omega Computers 
5421 196th Street S.W. 
Lynwood, WA 98036 
(206) 775-7585 
Calculator Engineers, Inc. 
953 W. MacArthur 
Oakland. CA 94608 
(415) 658-9127 
Capital Computer Systems 
3396 El Camino Real 
Sacramento. CA 95821 
(916) 483-4729 
Legerton International, Inc. 
23422 Lyons Ave. 

Newhali, CA 91321 
Computer Connection 
1 150 Crater Lake Ave. Suite G 
Medford, OR 97501 
(503) 779-5008 


current loop interface... or your money back! 


Ask for a demo at your local 
computer dealer or systems house. 



M, 


465 Fairchild Dr., mu • Mountain View, Ca. 94043 
Telephone (415) 964-5460 
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PROGRAM FOR 
FIGURING TIMECARDS 

— — by Jim Schreier 


Even with automated payroll systems, computing 
timecards must be calculated, totaled and double 
checked by hand. The computer-readable time card is 
still waiting invention. 

In the meantime, the program Timecard may make 
timecard calculations a little faster, more accurate and 
a lot less tedious. There are all types of time clocks, 
company procedures and personnel departments. This 
program, which is general in nature, should work for 
many smaller companies. Or it may be adapted to a 
specific operation. Timecard may also be used as a 
subroutine within a larger program. 

The program expects information to be entered as 
three digits with a decimal between the second and 
third digits (15.9). More than four digits will cause the 
time prompt to be reissued. The hour format is the 
common 24-hr “military” time system. The last digit 
represents units of 6 minutes each, 0 through 9. 
Although experience has shown the 24-hr time format 
to be best, timecards must still be figured by hand going 
backwards from the final punch-out of the day towards 
the original punch-in time. Although this method is 
straightforward, it can be confusing to payroll clerks. 

The program requires four time prompts: punch-in, 
punch-out for lunch, punch-in from lunch and punch-out. 
Each weekday, Monday through Sunday, is requested. 
A 0 given for the punch-in prompt skips that day and 
moves on to the next. A 0 for the punch-out for lunch 
prompt means no lunch period was taken, and the pro- 
gram advances to the punch-out prompt. 

At the end of the 7-day cycle, the individual’s name 
and sequence number are printed out, followed by the 
hours worked each day and total hours worked for the 
week. The program halts so the information may be 
recorded on the timecard or other document, and when 
ready, returns for the next timecard. When all time- 
cards have been entered, the word ‘stop’, issued in 
response to the name prompt, will cause all the entered 
hours to be totaled. This figure may be used as a con- 
trol figure, if necessary. 

Besides your computer and terminal, a cassette 
system and optional printer are needed. The program 
does not use disk files but, of course, may be altered 
to write all timecard data. Depending on the number of 
timecards, (the program is set for 50, line 70) only a 
medium amount of memory is needed (less than 3000 
bytes). The program is written using Technical Systems 
Consultant’s extended disk Basic (XBasic). Any Basic 
with string capabilities will operate. CHR$(12) clears 
the CRT and will home-up the cursor. This statement 
should be altered as necessary. The print-using format 
is optional and may be removed if desired. Leave out 
the PU$ = “##.#”, (line 90) and the term ‘using’, 
(lines 590 and 650). □ 


Name : 

Mary Ellen 

Entry 

no. 1 

Monday 

8.0 hours 

Tuesday 

7.9 hours 

Wednesday 

8.3 hours 

Thursday 

8.2 hours 

Friday 

7.5 hours 

Saturday 

0.0 hours 

Sunday 

0.0 hours 

TOTAL 

= 39.9 

Name : 

Michael Hill 

Entry 

no. 2 

Monday 

8.5 hours 

Tuesday 

8.5 hours 

Wednesday 

8.9 hours 

Thursday 

8.4 hours 

Friday 

8. 1 hours 

Saturday 

0 . 0 hours 

Sunday 

0 . 0 hours 

TOTAL 

= 42.4 

Name : 

Sally Williams 

Entry 

no. 3 

Monday 

0.0 hours 

Tuesday 

0.0 hours 

Wednesday 

0 . 0 hours 

Thursday 

0.0 hours 

Friday 

0 . 0 hours 

Saturday 

9.7 hours 

Sunday 

8.8 hours 

TOTAL 

= 18.5 

Total Hours = 100.8 

Time Card 

Information 
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PROGRAM FOR 
FIGURING TIMECARDS 


10 REM TIMECARD. BAS 

20 REM Clear CRT and Home Up Cursor 
30 PRINT CHR$ ( 12) :PRINT 

40 PRINT TAB (23) ; "TIME-CARD CACULATION" 

50 AM=0 :FL=0 
60 PRINT:PRINT 
70 DIM NM$ (50) ,HR(50) 

80 DIM X ( 7 ) ,DT$ (7) 

90 PU$="##.#" 

100 INPUT "Terminal or Printer" ,Z$ 

110 IF LEFT$ (Z$, 1 )="P" THEN OPEN "0. PRINT" AS 0:FL=1 
120 IF LEFT$ ( Z $ r 1 ) =" p THEN OPEN "0. PRINT" AS 0:FL=1 
130 PRINT TAB ( 4 ) ; * To Conclude Enter "STOP"' 

140 PRINT TAB ( 7) ; "Enter Employee Name"; 

150 AM-AM+ 1 

160 INPUT NM$ (AM) 

170 IF NM$ (AM) ="STOP" THEN 720 ELSE 180 

180 IF NM$ (AM) ="stop" THEN 720 

190 PRINT CHR$ (12): PRINT 

200 PRINT TAB (4); "Time Data: " ; NM$ (AM) 

210 PRINT TAB ( 7) ; "Entry Number"; AM 
220 RESTORE: PRINT 


230 REM Enter Hours in 24 hr System; Minute in lOths. 

240 PRINT TAB (4) ;' Enter Time As: "hh . m" ': PRINT 
250 FOR X9= 1 TO 7 
260 READ DA$ 

270 DT$(X9)=DA$ 

280 PRINT TAB (5);"=== " ; DA$ ; " ===": PRINT 
290 INPUT "Time-in" ,A4$ 

300 IF LEN ( A4$ ) >4 THEN 290 

310 B4$=LEFT$ ( A4 $ , 2 ) : B4=VAL (B4$ ) 

320 IF B4=0 THEN PRINT:GOTO 470 
3 30 A4=VAL ( A4 $ ) 

340 INPUT "Time-out for lunch" ,A3$ 

350 IF LEN ( A3$ ) >4 THEN 340 

360 B3$=LEFT$ (A3$,2) :B3=VAL(B3$) 

370 IF B3=0 THEN 420 
380 A3=VAL ( A3$ ) 

390 INPUT "Time-in from lunch", A2$ 

400 IF LEN ( A2$) >4 THEN 390 
410 A2=VAL ( A2$ ) 

420 INPUT "Time-out", A1$ 

430 IF LEN ( A1 $ ) >4 THEN 420 
440 A1=VAL(A1$) 

450 PRINT 

460 X (X9 ) = ( A1 - A2 ) + ( A3-A4 ) 

470 NEXT X9 

480 IF FL= 1 THEN 490 ELSE 520 
490 PRINT #0 : PRINT #0 

500 PRINT #0, TAB (20) ; "Time Card Information" 

510 FL=0 

520 REM display entry and hours 

530 PRINT #0 : PRINT #0 

540 PRINT CHR$ (12): PRINT 

550 PRINT #0, TAB (4) ; "Name: " ;NM$(AM) 

560 PRINT #0,TAB(4) ; "Entry no. " ; AM 
570 PRINT #0 : PRINT #0 
580 FOR X9= 1 TO 7 

590 PRINT #0 , DT$ ( X9 ) ; TAB (11);: PRINT #0, USING PU$,X(X9); 

600 PRINT #0," hours" 

610 TH=TH+X ( X9 ) 

620 NEXT X9 
630 PRINT #0 

640 PRINT # 0 , TAB ( 4 ) ; " TOTAL = " ; 

650 PRINT #0, USING PU$, TH 
660 AB=AB+TH 

670 PRINT: INPUT "Hit Any Key to Continue" , XZ$ 

680 REM Clear the variables for next run 

690 FOR X9= 1 TO 7 : X (X9 ) =0 : NEXT X9:TH=0 

700 PRINT CHR$ (12): PRINT 

710 GOTO 130 

720 PRINT #0 : PRINT #0 

730 PRINT #0, "Total Hours = " ; AB 

740 CLOSE 0 

750 END 

760 DATA Monday , Tuesday , Wednesday , Thursday , Friday , Saturday , Sunday 
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x HEADQUARTERS 



til 


2114-3L 

4096 BIT (1024x4) 300ns 
LOW POWER STATIC RAM 

8/ $ 32 00 
100 + $ 3 00 


5257-3L 

(TMS 4044) 

4096x1 300ns 
LOW POWER STATIC RAM 

8/ s 50 00 

100 pcs. + $ 4 75 


2708 

450ns 8K 
EPROM 

s 8 50 each 
or 8/ $ 54 00 


2716 

450ns 5 Volt only 
16 K EPROM 

$ 11 95 each 
or 10/ s 90°° 


MODEM SALE 
$129.00 



THE STAR 
MODEM 
from LIVERMORE 

FEATURE 

FITS GTE HANDSETS! 

2 YEAR WARRANTY 


EXCLUSIVE ACOUSTIC CHAMBERS 

The exclusive triple seal of Livermore’s new flat mounted 
cups locks the handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning. 
Designed to adapt to most common handsets used 
throughout the world, the STAR offers the utrnost in flex- 
ibility and transmission reliability. 


the utmost in fie) 

-Hk 


Spe 

• Data Rate: 0 to 300 baud 

• Compatibility: Bell 103 and 113; CCITT 

• Frequency Stability: ±0.3 percent. Crystal controlled 

• Receiver Sensitivity: —50 dBm ON, —53 dBm OFF 

• Modulation: Frequency shift keyed (FSK) 

• Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 

• EIA Terminal Interface: Compatible with RS 232 
specifications 

• Teletype Interface: 20 milliampere current loop 

• Optional Interfaces: IEEE 488; TTL; TTY 43 

• International (CCITT) frequencies available 

• Switches: Originate/Off/Answer; Full Duplex/Test/Half 
Duplex 

• Indicators: Transmit Data, Receive Data, Carrier 
Ready, Test 

• Power: Supplied by 24 VAC/150 MA UL/CSA listed wall- 
mount transformer. Input 115 VAC, 2.5 watts. (A 220 
VAC, 50 Hz adaptor is available upon request.) 

• Dimensions: 10" x 4" x 2" 

• Weight: 1.74 lbs. (3 lbs. shipping weight including AC 
adaptor.) 

• Warranty: Two years on parts and labor, excluding the 
AC adaptor which carries the manufacturer’s warranty 


Part No. Description 
LIV-STAR RS232, m Modem 
LIV-STAR20M RS232, 20MA Current Loop 
LIV-STAR-V21 CCITT European Standard 
LIV-IEEE IEEE 488 Standard 
LIV-IEEE-V21 IEEE 488, CCITT Standard 


List SALE 

Price PRICE 

$199.00 $129.00 
$199.00 SI 29.00 
$229.00 $209.00 
$395.00 $249.00 
$465.00 $388.00 


CABLES 

Part No. Description 

CND-RS2328F RS232 8Cond 8 ft 

LIV-I2I IEEE to IEEE 2 Meter 1 $59.95 

LIV-I2PET IEEE to Pet 2 Meter 1 $59.95 

RS232 and “D” SUB-MINIATURE 
^CONNECTORS 




P = Plug, Male Type - S = Socket. Female Type - 


PART NO. 


DESCRIPTION 


CNQ-QE9P 9 PIN MALE 

CND-DE9S 9 PIN FEMALE 

CND-0E9C 9 PIN COVER 

CN0-DA15P 15 PIN MALE 

CND-0A15S 15 PIN FEMALE 

CND-DA15C 15 PIN COVER 

CND-DB25P 25 PIN MALE 

CND-0B25S 25 PIN FEMALE 

CND-DB51 21 2 1 PC. GREY HOOD 

CN0-P25H 2 PC. GREY HOOD 

CND-DB51 226 2 PC. BLACK HOOD 

CN0-DC37P 37 PIN MALE 

CN0-DC37S 37 PIN FEMALE 

CND-DC37C 37 PIN COVER 

CND-DD50P 50 PIN MALE 

CND-D050S 50 PIN FEMALE 

CND-D050C 50 PIN COVER 

CND 020418 HARDWARE SET 2 PR. 

CN0 RS2328F CLASS^CABLE 8 COO FT. 519.95 
CN0-5730360 PR^NTER^ONNECTOR 5 9.00 


1-9 

$ 2.10 
S 2.70 
$ 1.50 
$ 2.75 
S 3.95 
$ 1.50 
$ 3.50 
$ 4.60 
$ 1.60 
$ 1.50 
$ 1.90 
$ 5.80 
$ 8.70 
S 1.80 
$ 8.75 
$11.65 
$ 2.00 
$ 1.00 


Static S-100 Memory 


32K ECONORAM XX 

List Price 


GBT164A16 

GBT164A24 

GBT164A32 


16K RAM A&T 
24K RAM A&T 
32K RAM A&T 


$399.00 

$539.00 

$699.00 


Our Price 

$329.00 

$455.00 

$569.00 


16K ECONORAM XIV 


GBT143U Unkit 
GBT143A A&T 


GBT144U UNKIT 
GBT144A A&T 


GBT2D SUBLOGIC UNIVERSAL GRAPHICS 
INTERPRETER SOFTWARE 


LIST 

PRICE 


GBT133U Unkit 
GBT133A A&T 


$249.00 

INTERFACER II 
3 PARALLEL 1 SERIAL 


GBT 150U 
GBT 150A 


UNKIT 

A&T 


$249.00 


SAVE s 239 00 


C = Cover. Hood 
PRICE 

10-24 25-99 
$ 1.90 $ 1.70 
$ 2.40 $ 2.10 
$ 1.25 S 1.10 
$ 2.45 $ 2.15 
$ 3.60 $ 3.20 
S 1.30 $ 1.10 
$ 3.25 $ 3.00 
S 4.35 S 4.20 
S 1.45 S 1.30 
S 1.25 $ 1.10 
$ 1.65 S 1.45 
$ 5.10 $ 4.45 
$ 7.70 S 6.70 
$ 1.55 S 1.30 
$ 7.75 $ 6.70 
$10.25 $ 8.90 
$ 1.80 $ 1.60 
$ 0.80 $ 0.70 

$17.95 $15.95 
$ 7.50 $ 6.00 


ECONORAM XA 32K RAM 

Order No. 

GBT129A32 

• 4MHz with Z80 

• 5 MHz with 8085 

• Assembled and Tested 

• S-100 Compatible 

• Fully Static 

• 24 Bit Extended 
Addressing 


Reg. $689.00 

Sale Priced 

$450.00 


TRS-80/APPLE 

MEMORY EXPANSION KITS 
4116’s RAMS 

from Leading Manufacturers ^ 

/^(16Kx1 200/250ns) < V% 

/ 8 for s 29 00 ^ 

ADD $3.00 FOR PROGRAMMING JUMPERS 
FOR TRS-80 KEYBOARD 

4116’s 100 pcs & UP $3.00 each 
1000 pcs & UP $2.75 each 




List Price Our Price 
$279.00 
$349.00 $299.00 


MAINFRAMES 




SPECTRUM 

S-100 COLOR GRAPHICS BOARD 


List Price Our Price 
$299.00 
$399.00 $349.00 




$35.00 


8085/8088 CPU BOARDS 

Board with 8085 only 

List Price Our Price 

GBT161U Unkit $235.00 

GBT161A Assembled & Tested $325.00 $305.00 

BOARD WITH 8085 & 8088 

GBT1612U Unkit $295.00 

GBT1612A Assem. & Tested $425.00 $399.00 

I/O BOARDS 

INTERFACER I 2 SERIAL I/O 


From the power supply through the sturdy chassis, TEI 
constructs and assembles each mainframe with great 
care. Every TEI mainframe utilizes a constant voltage 
transformer (CVT) which delivers clean, regulated power 
at the proper level, reducing the heat in the computer 
cards. The output voltage on the transformer remains 
nearly even with the input voltage varying from approx- 
imately 85V to 140V. This means the mainframe will never 
notice voltage variations or even a brownout. It also pro- 
vides 100 dB noise rejection to protect the computer from 


voltage spikes and line noise. 

LIST 

OUR 

S-100 MAINFRAMES 

PRICE 

PRICE 

TEI-MCS 112 

12 Slot Desk 

$685.00 

$615.00 

TEI-MCS 122 

22 Slot Desk 

$845.00 

$760.00 

TEI-RM 12 

12 Slot Rackmount 

S800.00 

$720.00 

TEI-RM 22 

22 Slot Rackmount 

S945.00 

$850.00 

Shipping Weight; On 12 Slot Mainframes 

35 Lbs. 



On 22 Slot Mainframes 

50 Lbs. 



DUAL 8” DISK CABINETS 



OUR 
PRICE 
$ 199.00 
$219.00 


$199.00 

$219.00 


TEIDFDO 

TEIRFDO 


Desk Cabinet 
Rack Mount 


$ 675.00 
820.00 


$ 599.00 
749.00 


Include Money for Shipping on all Mainframes 

s-ioo fyjw&dG)! 

MOTHERBOARDS 


GBT-153U UNKIT 6 SLOT 
GBT-153A A&T 6 SLOT 
GBT-154U UNKIT 12 SLOT 
GBT-154A A&T 12 SLOT 
GBT-155U UNKIT 20 SLOT 
GBT-155A A&T 20 SLOT 


LIST 

PRICE 


$129.00 

$169.00 


$214.00 


CCS-2810 Z80 CPU 
2/4 MHZ CPU W/Serial I/O 


CCS-2810 A&T 


List Price 
$300.00 


OUR 
PRICE 
$ 89.00 
$119.00 
$129.00 
$149.00 
$174.00 
$189.00 


SALE 

$275.00 


TOU- 

800-423 


i ob° e J? 
\a- 800 a * 

894 


i except ( 

(213) 


5633\ 

8lllj 
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SIT 




DETACH OUR CATALOG FROM THE NOV. BYTE 


CIRCLE INQUIRY NO. 109 


DISK DRIVES, etc. 


^Shugart 
SA801R 

SALI 


MICRQPOLIS 




/35 TRACK ADD ON 
FOR THE TRS-80 

LIST $545.00 

SALE $279°°^ 


Thinker 

Ibys- 


WCP1027M1 


SHU-SA801 R 
2 OR 
MORE 

Capacity 

Unformatted 
Per Disk 
Per Track 
IBM Format 
I Per Disk 
Per Track 


$41 0 00 


SOQCOO 

www ea. 


Single Density 

3.2 megabits 
41.7 kilobits 

2.0 megabits 
26.6 kilobits 


Double Density 

6.4 megabits 
83.4 kilobits 

n/a 
n/a 


Transfer Rate 

250 

kilobits/sec. 

500 

kilo 

Latency (average) 

83 

ms 

83 

ms 

Access Time 





Track to Track 

8 

ms 

8 

ms 

Average 

260 

ms 

260 

ms 

Setting Time 

8 

ms 

8 

ms 

Head Load Time 

35 

ms 

35 

ms 


CVfNS. 

vcrsAOw'i.'X 


California Computer Systems 

CCS2422A 

FLOPPY DISK CONTROLLER 
WITH CP/M VERSION 2.2 


IEEE S-100 CAMPATABLE SINGLE/DOUBLE DENSITY 
5%”/8” DISK DRIVES 
SINGLE/DOUBLE HEADED 
ASSEMBLED & 
TESTED 


^ferbatim 


Part No. 

Sectoring 

Application 

Box of 10 

VRB-MD 525-01 

Soft Sector 

TRS-80 Apple 

$29.95 

VRB-MD 525-10 

Hard 1 0 Sector 

North Star 

$29.95 

VRB-MD 525-16 

Hard 16 Sector 

Micropolis 

S29.95 

VRB-MD 577-01 

Soft Sector 

77 Track Cert 

$48.00 

VRB-MD 577-16 

Hard 16 Sector 

77 Track Cert 

$48.00 

VRB-FD32-1000 

Hard Sector 

Shugart 801 R 

$37.00 

VRB-FD34-1000 

Soft Sector 

IBM 3740 

$37.00 


MICROPOUS OVERSTOCK LIST 


MODEL 


DESCRIPTION LIST 

S-100 SUB-SYSTEMS 


SALE 

PRICE 


MCP-1053-4 1.2 MB 2 HEAD DUAL $2605.00 $1395.00 

MCP-1053-2 630 KB DUAL $1895.00 $995.00 

MCP-1043-2 315 KB SINGLE $1145.00 $695.00 

MCP-1041-2 315 KB SINGLE. NO PS $1045.00 $639.00 

MCP-1042-1 143 KB SINGLE $795.00 $625.00 

M CP-1 041 -1 143-KB SINGLE. NO PS $695.00 $595.00 

COMPLETE W/S-100 CONTROLLER, CABLES, 
MANUALS AND MICROPOUS MDOS AND BASIC 

ADD-ON DRIVES 


warn 

Vm> 

LIST $400.00 

SALE 

$375.00 


MCP-1033-2 

630 KB DUAL 

$1395.00 

$895.00 

M CP-1 023-2 

315 KB SINGLE 

$645.00 

495.00 

MCP-1021-2 

315 KB SINGLE. NO PS 

$545.00 

$475.00 

MCP-1 022-1 

143 KB SINGLE 

$545.00 

$375.00 

MCP-1021-1 

143 KB SINGLE, NO PS 

$445.00 

$360.00 

REQUIRES ACCESSORY ADD-ON CABLES 


TRS-80® DISK DRIVES 


MCP-1027-1 

35 TRACK SINGLE 

$545.00 

$299.95 

MCP-1037-1 

35 TRACK DUAL 

$1195.00 

$695.00 

MCP-1027-2 

77 TRACK SINGLE 

$645.00 

$439.00 

MCP-1037-2 

77 TRACK DUAL 

$1395.00 

$795.00 


ACCESSORIES 


APP 395M 

NEW D0S/80 TRS-80® 
35 thru 77 

SUPPLIED 

ON 


TRACK OPERATING 

35 TRACK 

77 TRACK 


SYSTEM 

$149.00 

$159.00 

PR1-34CEEE-2 

Two Drive Data Cable 


$29.95 

PR1-34CEEE-4 

Four Drive Data Cable 


$39.95 


Thinker Ibys 

DISCUS M10 
10MB 8” HARD DISK DRIVE 
& S100 CONTROLLER 
WITH CP/M 2.2 


Capacity 

Unformatted 
Formatted 
Track Capacity 
Cylinder Capacity 

Recording Characteristics 

Recording Surfaces 
Heads per Surface 
Usable Tracks per Surface 
Track Density (per inch) 


THTM10S 10MB 8” 


11.7 megabytes 
10.0 megabytes 

12.000 bytes 

48.000 bytes 


LIST SALE 

PRICE PRICE 

$3695.00 $2995.00 
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DISCUS/2D™ 

DOUBLE DENSITY DISK SYSTEM 

Why not go all the way to the professional/industrial stan- 
dard of 600K byte/side disk memory with your S-100 
system? The new DISCUS/2D™ full-size, double-density 
floppy disk system is actually less expensive than many 
mini-floppy systems. 

And Thinker Toys™ hasn’t just made full-size, double- 
density disk memory affordable .. .we've made it more 
functional. 

Thinker Toys™ has developed BASIC-V,™ a virtual disk 
BASIC that lets you address all 600K bytes (expandable to 
1 megabyte) as if were main memory. The data format is 
soft-sectored and compatible with IBM’s new System 34. 
And DISCUS/2D™ accepts both single-density and dou- 
ble-density disks for complete flexibility in data storage. 

And DISCUS/2D™ is even more attractive because it’s 
priced and delivered as a truly complete system. It's com- 
plete with all hardware. It’s complete with all necessary 
software. And it’s completely assembled, tested and 
warranted. 

Specifications: 

• CP/M V2.2 standard 

• Plug compatible with Shugart, Remex and Siemens 
single- or double-sided drives 

• Double/single-density capability utilizing MFM and FM 
data formats 

• Western Digital 1791 LSI floppy disk controller chip 

• Uses 2K of S-100 address space: 

— IK PROM with built-in disk drive and I/O utility 
subroutines incorporating memory mapped I/O 

— IK 2114-3L 300 ns access time RAM for disk data 
offering and general purpose use 

• Starting address of memory space is 340:000 (E000 
hex) for compatibility with other popular ROM based 
systems 

• Phase-locked data separator and crystal controlled 
disk data write precompensation capability to insure the 
highest standards of data integrity in double density 
mode. 

• Compatible with all 2 MHz and 4 MHz systems which 
conform with the proposed IEEE standard for the 
S-100 bus 

• 1602 UART with crystal-controlled baud-rate generator 

• Sixteen switch selectable baud rates from 50 to 19,200 
bits/second 

• TTY current loop and industry standard RS232C serial 
interface 

• Power-on jump circuitry for automatic bootstrap loading 
from the disk drive 

• Power supply requirements: + 8V @ 1200 ma; + 16V @ 

150 ma; -16v @ 70 ma. List Price SALE 

THT-D2DS Single Drive $1199. 00 S 998.00 

THT-D2DD Double Drive $1994.00 $1649.00 

THT-022S Single Drive $1545.00 $1298.00 

THT-D22D Double Drive $2740.00 $2295.00 

DISCUS 1 

FULL-SIZE, SINGLE-DENSITY ( } 

DISK MEMORY SYSTEM \f/ 

Specifications: 

Data Specifications and Formats 

• 250,000 byte capacity per standard 8" floppy diskette 

• Soft-sectored IBM-compatible format: 77 tracks/26 
sectors per track/128 bytes per sector 

• Includes Disk/ ATE™ disk operating system with integral 
monitor, assembler and text editor & BASIC-V advanced 
virtual disk BASIC capable of addressing up to 1 
megabyte 

• Software customized for SOL and Exidy available 

• Patches for CP/M* included 

• Optional CP/M* Microsoft BASIC, and FORTRAN 

available. List Price Our Price 

THT-D1S Single Drive $995.00 $950.00 

THT-D1D Dual Drive $1790.00 $1595.00 

DISCUS HD 26 MEGABYTES List Price SALE 

THT-M26S Subsystem $4995.00 $4095.00 

THT-M26A Add-on hard disk drive $4995.00 $3995.00 

THT-M26H0C Hard disk controller $ 695.00 

Shipping Weight: THT-M26S&A 50 lbs. 

Shipping Weight: THT-M26HDC. . . 3 lbs. 


ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800-423-5633 



ON THE TRS-80 

by Jerry Kovacic 



A common requirement in business programs such 
as general ledger, inventory, accounts payable or 
receivable is the ability to display a long list of items in 
some convenient fashion. We need some mechanism 
so that the user can view the information wanted. The 
scheme (or lack thereof) used by the TRS-80 for listing 
a program is definitely not suitable for a business en- 
vironment. Often a heading must be displayed to ex- 
plain, for example, the vendor codes, the transaction 
codes, etc., used in the listing. Even if this is not 
necessary, a heading is often desirable to remind the 
user of exactly what he is doing. 

Two methods are commonly used. In the first, 
enough data is displayed to fill the screen; then the 
data display stops with a prompt ‘hit enter to continue, 
X to abort’ (say). The second method has data scrolling 
up the screen and asks the user to hit a key (any key) to 
stop or restart it. Unfortunately the heading is scrolled 
off the screen. You win some, you lose some. 

With the first method, the program needs to keep a 
count of how many items are currently listed on the 
screen so that it can stop when the screen is full. Much 
data is conveniently arranged for this. A typical pro- 
gram segment is: 

100 FOR J = 0 TO L STEP 14 

110 CLS : PRINT “THIS IS THE HEADING” 

120 FOR I = 1 TO 14 
130 PRINT A$(l+J) : NEXT I 

140 X$ = ““ : INPUT “HIT ENTER TO CONTINUE, X TO ABORT”; X$ 
150 IF X$ = ““ NEXT ELSE STOP 

To test this segment, add the lines shown in figure 1 . 

You probably already found the bug in this program. 
On the last page of display, we find ‘bad subscript 
error’. This occurs because the program attempts to 
display A$(51) ,...,A$(56). A simple fix is as follows. 

100 i = 1 

110 CLS : PRINT “THIS IS THE HEADING” 

120 FOR I = I TO I +13 
130 IF I > L STOP 
140 PRINT A$(l) 

150 NEXT 

1 60 X$ = ““ : INPUT“HIT ENTER TO CONTINUE, X TO ABORT“;X$ 

1 70 IF X$ = “X” STOP ELSE 1 1 0 

The code in line 1 20 is somewhat strange, but it works 
(it surprised me too). 


The second met' od of displaying data is slightly 
harder than the first if we insist that the heading be 
reprinted. The crucial information needed is “where 
are we? ’, that is, “what is the cursor position?’’ (We 
refer to the cursor position even if the cursor is not be- 
ing displayed. The position is the position that the next 
character to be displayed would tak<\) 

It is a pity that Basic does not provide us with access 
to the cursor location. The only function supplied is 
‘pos’ which returns the position of the cursor within a 
line, that is, the position from the left-hand margin of 
the screen. What we need is position on the screen. 
No problem. Two ‘peeks’ and a little arithmetic can 
give us the answer. The formula is: 

PEEK(1 641 6) + 256*PEEK(16417) - 15360 

This function returns 0 for the upper-left corner and 
1063 for the lower right. In disk Basic we can define a 
function to compute this number. In level II, we can 
repeat the formula whenever it is needed or, if we use 
it frequently, we can perform 12 pokes, as detailed 
below, to do the job in machine language. 

In level II, the function ‘loc’ produces ‘L3 error’, so is 
useless. We make it carry its weight by having it return 
the current cursor location: 0 for the top left corner 
and 1 023 for the lower right. The assembly code need- 
ed is very simply: 

2A 20 40 LD HL.(4020H) ;cursor position, 3C00H = top left 
3E 03 LD A, 3 

A4 AND H ;mask out 3C 

67 LD H.A ;0 = top left 

C3 9A OA JP 0A9AH ;load accumulator with answer 

A question that always bothers an assembly lan- 
guage programmer is “Where do I put the **** 
thing?” In this case, the choice is easy. We do not 
want to hassle with memory size so we must use low 
memory. Where? Well, locations 16446 to 16511 are 
not used by level II. (They are, however, used by disk 
Basic for the clock, ‘debug’, etc.) We shall put the 
above code in these locations. We must also change 
the ‘loc’ jump vector to 16446 (403EH) from 12DH, 
which gives ‘L3 error’. The following program performs 
the 12 pokes necessary. 

10 FOR I = 16446 TO 16455 

20 READ J : POKE I.J : NEXT Read in machine code 
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30 POKE 16741.62 : POKE 16742.64 Change LOC jump vector 
40 DATA 42.32.64.62.3,164.103.195.154.10 
50 REM Data is the machine code converted to decimal 

The function ‘loc' requires one variable for proper syn- 
tax, so we use the dummy variable 0 (zero). Now if you 
type ‘print loc (0)’, you will find the current position of 
the cursor displayed. You can experiment with this by 
means of the following program. 

10 INPUT 'CURSOR POSITION " ; I 

20 CLS : PRINT @ I. CHR$(24): : J = LOC (0) 

23 REM CHR$(24) backs up the cursor without erasing 
26 REM or use the formula above in place of LOC(O) 

30 PRINT @ 0. CHR$(30) "THE STAR IS AT ' J 
35 REM CHR$(30) clears the line 
40 GOTO 10 

A machine language (i.e., ‘system') tape could be 
made, but it seems unnecessary to do so for only 12 


10 CLEAR 800 : L - 50 
20 DIH A$(L) 

30 FOR I - 0 TO L 

40 A$( I ) - "THIS IS LINE" + STR$(l) 

50 NEXT I 


Figure 1: Test data for programs in text. 


pokes. It probably is more efficient to include this sim- 
ple Basic routine into any program that requires this 
new function. Of course, if this is to be combined with 
other machine language routines, a ‘system’ tape 
would be indicated. 

The Basic program segment for displaying data that 
we presented earlier can now be rewritten: 

100 PRINT @ 960,: :lntitialize at bottom of screen 
110 FOR I = 1 TO L 

120 IF LOC(O) 960 THEN 160 Or use the formula 

130 X$ = ““ : INPUT-HIT ENTER TO CONTINUE. X TO ABORT ' ;X$ 

140 IF X$ = “X” STOP 

150 CLS : PRINT “THIS IS THE HEADING” 

160 PRINT A$(l) : NEXT : STOP 

Use the code of figure 1 to test this segment. In this 
simple example, it is not clear if there is any savings or 
not; however, the fact that the logic of the second ver- 
sion is easier than the first, gives it the edge when used 
in a complicated program. Also the second version will 
work properly (possibly with a change of the number 
960) even if the data takes up a varying number of 
lines. The use of a counter, as in our first example, im- 
plies that the data uses the same number of lines. 

At the beginning of this article, we mentioned two 
methods of displaying data. We generally prefer the 
second method, namely to give the operator a scrolling 
screen that he may stop as he desires. A nice variation of 
this asks the operator to hold down the space bar (or any 
other key that is convenient) to allow scrolling. To stop, 
merely release the key. This is easy to achieve. A simple 
‘inkey$’ routine and perhaps a delay loop (most every- 
one I know is not as adept in speedreading as the people 
who invented ‘list’ seem to think) is all that is required. 


7FB1 


00001 

0RG 

7FB1H 


7FB1 

DA5804 

00002 SCROLL 

JP 

C.458H 

{RETURN IF WRONG DRIVER 

7FB4 

216004 

00003 

LD 

HL,460H 

{NORMAL RETURN ADDRESS 

7FB7 

E5 

00004 

PUSH 

HL 


7FB8 

3A2440 

00005 

LD 

A, (4024H) 

{FOOTER LENGTH 

7FBB 

2F 

00006 

CPL 



7FBC 

C6 1 0 

00007 

ADD 

A, 10H 

{LAST LINE TO BE SCROLLED 

7FBE 

CDF17F 

00008 

CALL 

MUL 

{MULT BY 40H, PUT IN DE 

7FC1 

2A2040 

00009 

LD 

HL, (4020H) ; CURSOR POSITION 

7FC4 

OF 

00010 

RST 

18H 

; CP HL.DE 

7FC5 

08 

00011 

RET 

C 

;N0 SCROLL IF IN FOOTER 

7FC6 

70 

00012 

LD 

A,L 


7FC7 

E63F 

00013 

AND 

3FH 


7FC9 

FE3F 

00014 

CP 

3FH 

{LAST POSITION IN LAST LINE? 

7FCB 

2807 

00015 

JR 

Z,SCR 

{SCROLL IF YES 

7FCD 

79 

00016 

LD 

A,C 

{GET CHARACTER TO BE DISPLAYED 

7FCE 

FE0A 

00017 

CP 

0AH 

{CONTROL CODE? 

7FD0 

08 

00018 

RET 

C 

;N0 SCROLL 

7FD1 

FE0E 

00019 

CP 

0EH 

{LINE FEED/CARRIAGE RETURN? 

7FD3 

DO 

00020 

RET 

NC 

;N0 SCROLL IF NOT 

7FD4 

C5 

00021 SCR 

PUSH 

BC 

{SAVE CHARACTER FOR DISPLAY 

7FD5 

E5 

00022 

PUSH 

HL 

{SAVE CURSOR POSITION 

7F06 

3A2340 

00023 

L0 

A,(4023H) 

{LENGTH OF HEADER 

7F09 

CDF17F 

00024 

CALL 

MUL 

{TIMES 40H INTO DE 

7FDC 

ED52 

00025 

SBC 

HL,DE 

{# BYTES TO BE SCROLLED 

7FDE 

44 

00026 

LD 

8,H 


7FDF 

40 

00027 

LD 

C,L 

{INTO BC 

7FE0 

214000 

00026 

LD 

hl,4oh 


7FE3 

19 

00029 

ADO 

HL.DE 

{SECOND LINE 

7FE4 

EDB0 

00030 

LDIR 


{SCROLL UP 

7FE6 

01 

00031 

POP 

DE 

{RESTORE CURSOR POSITION 

7FE7 

21C0FF 

00032 

LD 

HL.0FFC0H 

{NEGATIVE 4QH 

7FEA 

19 

00033 

ADD 

HL.DE 

{MOVE CURSOR UP 

7FEB 

13 

00034 

INC 

DE 

{ONE LINE 

7FEC 

Cl 

00035 

POP 

BC 

{RESTORE CHARACTER FOR DISPLAY 

7FED 

E5 

00036 

PUSH 

HL 

{SAVE NEW CURSOR POSITION 

7FEE 

C38005 

00037 

JP 

58oh 

{CLEAR LAST LINE, DISPLAY, RET 

7FF1 

EB 

00038 MUL 

EX 

DE.HL 

{MULTIPLY BY 40H 

7FF2 

1E00 

00039 

LD 

E,0 

{MULTIPLY BY 100H AND 

7FF4 

CB3F 

00040 

SRL 

A 

{DIVIDE BY 4 

7FF6 

CB1B 

00041 

RR 

E 


7FF8 

CB3F 

00042 

SRL 

A 


7FFA 

CB1B 

00043 

RR 

E 


7FFC 

C63C 

00044 

ADD 

A, 3CH 

{ADD IN START OF SCREEN 

7FFE 

57 

00045 

LD 

D,A 


7FFF 

C9 

00046 

RET 




Figure 2: Assembly language partial scrolling 
routine. 


There’s always a “gotcha.” The automatic scrolling 
routine does not respect the heading that was carefully 
placed on the screen. What we need is a “partial” 
scrolling routine. 

A recent version of the level II Reference Manual 
presents a routine (page H-2) that performs a half- 
scroll: the top half remains stationary as the bottom 
half scrolls. The routine is particularly “cute” in that it 
stores the machine language program in a string 
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Order No. 1 1,065 336 pages $8.95 
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The S-100 & Other Micro Buses 

By Elmer C. Poe & James C. Goodwin, II 
Order No. 10,033 144 pages $5.95 

The bus, the key to system expansion in a microcomputer through which the microprocessor communicates with the system components, is 
thoroughly examined in this book. From discussing the basics of buses to examining in detail the various ways to convert different bus signals to 
S-100 signals. This guide covers it all! 


Your Own Computer 

By Mitchell Waite & Michael Pardee 
Order No. 10,004 80 pages $1.95 

This book can be your key to the fascinating world of home computers. Now that computers are available for about the price of a good stereo 
system, personal computers will soon be used to regulate energy in the home, to regulate spending habits, and even to provide entertainment 
for the family. 


Computer Graphics Primer 

By Mitchell Waite 

Order No. 1 0,043 1 84 pages $ 1 2.95 

Describes one of the most exciting developments in the new home computer products, computer graphics. Computer graphics is the ability to 
create complex drawings, plan, maps, and schematics on the screen of a television set. 
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variable and accesses it via ‘varptr’ and ‘usr\ Although 
the program works, it requires counters in the Basic 
program to keep track of where you are, and it makes 
the last line of the screen unusable. Also the explana- 
tion given (none) is insufficient to adapt the program to 
other situations. 

Figure 2 gives a general purpose partial scrolling 
routine in assembly language. The number of lines pro- 
tected on the top (for the heading) must be poked into 
16419 and the number of lines protected on the bottom 
(for the footer) must be poked into 16420. Both these 
pokes must be done before the program is activated. 
This program assumes that you are a careful user: no 
checking of the poked data is performed. So make sure 
it’s consistent. For example, do not poke 16419,10 
and poke 16420,6. This leaves 10 lines on top and 6 
on the bottom. There is nothing left to scroll. At least 
two lines must be left between the top and the bottom. If 


5 REM Set MEMORY SIZE at 32689 

10 POKE 16419,0 : POKE 16420,0 'INIT SCROLL PARAMETERS 
20 FOR I - 32689 TO 32767 
30 READ J : POKE I , J : NEXT I 

40 POKE 16414,177 : POKE 16415,127 'CHANGE VIDEO DRIVER ADDRESS 

50 DATA 218.88,4,33,96,4,229,58,36,64,4.7,198,16,205,241,127 

60 DATA 42,32,64,223,216,125,230,63,254,63,40,7,121 

70 DATA 254,10,216,254,14,208,197,229,58,35,64,205.241,127 

80 DATA 237,82,68,77,33,64,0,25,237,176,209,33,192,255 

90 DATA 25,19.193,229,195,128,5,235,30,0,203,63,203,27 

100 DATA 203,63,203,27,198,60,87,201 


Figure 3: Level II 16K pokes for partial scrolling. 


Os are poked into both 16419 and 16420, the scrolling 
is as usual. The listing is heavily annotated for those 
readers who are comfortable with assembly language. 

Before we explain how to activate this routine, we 
must decide where to put it. It is 79 bytes long and 
therefore will not fit in the unused space (of level II) 
from 1 6446 to 1 651 1 . It is 1 4 bytes too long. The ob- 
vious solution is to use high memory, and set ‘memory 
size’ correctly. 

The routine acts as a video preprocessor; it should 
be invoked whenever a byte is to be displayed on the 
screen. It checks whether scrolling is required or not. If 
not, it jumps to the usual video display routine and then 
back to your program. Thus, to activate it, we merely 
replace the usual video driver address with address of 
our program. A convenient way to poke the address of 
our program into 16414 and 16415. The Basic pro- 
gram given in figure 3 is suitable for a 16K machine. 

If you have a 32K machine, set ‘memory size’ at 
49073. Lines 20, 40, 50 and 70 must also be changed: 

20 FOR I = -16463 TO -16385 
40 POKE 16414.177 : POKE 16415.191 
50 last datum should be 191 
70 last datum should be 191 

For 64K, ‘memory size’ is 65457, I = - 79 TO - 1 and 
the last data lines 40, 50 and 70 is 255. 

Disk Basic users can use the program above, or they 
can put the routine into some unused space in Basic 


itself. Unused space in Basic? (One might think Radio 
Shack likes to sell memory expansion.) If you have disk 
Basic version 2.2, type in CMD“#”#. (Without the 
period.) The copyright message you see may be of im- 
portance to Radio Shack, but for personal use it is not 
needed. Following the copyright message, we find the 
following message: ‘Protection has cleared memory’. 
We have never seen this message appear and cannot 


403E 

00001 

0RG 

403EH 

403E DA5804 

00002 SCROLL 

JP 

C.458H ;SEE FIGURE 2 FOR COMMENTS 

4041 216004 

00003 

LD 

HL,460H 

4044 E5 

00004 

PUSH 

HL 

4045 11C03F 

00005 

LD 

DE.3FC0H ; START OF LAST LINE 

4048 2A2040 

00006 

LD 

HL, (4020H) 

4046 DF 

00007 

RST 

18H 

404C D8 

00008 

RET 

C 

404D 3EFF 

00009 

LD 

A,0FFH 

404F BD 

00010 

CP 

L 

4050 2807 

00011 

JR 

Z.SCR 

4052 79 

00012 

LD 

A,C 

4053 FE0A 

00013 

CP 

0AH 

4055 D8 

00014 

RET 

C 

4056 FE0E 

00015 

CP 

0EH 

4058 DO 

00016 

RET 

NC 

4059 C5 

00017 SCR 

PUSH 

BC 

405A E5 

00018 

PUSH 

HL 

405B 3A2340 

00019 

LD 

A,(4023H) 

405E EB 

00020 

EX 

DE.HL 

405F 1E00 

00021 

iD 

E,0 

4061 CB3F 

00022 

SRL 

A 

4063 CB1B 

00023 

RR 

E 

4065 CB3F 

00024 

SRL 

A 

4067 CB1B 

00025 

RR 

E 

4069 C63C 

00026 

ADD 

A.3CH 

406b 57 

00027 

LD 

D,A 

406C ED52 

00028 

SBC 

HL.DE 

406E 44 

00029 

LD 

B,H 

406F 40 

00030 

LD 

C,L 

4070 214000 

00031 

LD 

HL,40H 

4073 19 

00032 

ADD 

HL,DE 

4074 EDB0 

00033 

LDIR 


4076 01 

00034 

POP 

DE 

4077 21C0FF 

00035 

LD 

HL.0FFC0H 

407A 19 

00036 

ADD 

HL.DE 

407B Cl 

00037 

POP 

BC 

407C C37C05 

00038 

JP 

57CH ; CLEAR TO END, DISPLAY, RET 

Figure 4: Simplified partial scrolling routine. 


determine the conditions under which it might. We shall 
overwrite this also. 

The result is that locations 22572 to 22666 (582CH 
to 588AH) are now available for our use. If you have 
qualms about overwriting these messages, use loca- 
tions 21699 to 21845 (54C3H to 5555H). These com- 
prise a jump table that is used during initialization of 
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related conference and exposition in 
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BUSIEST 

"...teeming with people, new products, 
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— InfoWorld 
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FASCINATING 
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February, March Super Special 
Apple II 16 K 

$ 950 . 00 ... 


INTEGRAL DATA 
SYSTEMS 

440G: Paper Tiger S950 

with Graphics. reg S1095 

2K Buffer 

460: word $1099 

Processing Quality reg 1295 

460G: DS 460 w/Graphics $1199 

reg. 1395 


Centronics 737 

High Quality Dot Matrix 

Apple Silentype 

Includes interface and 
graphic capabilities 

Apple Parallel Int. 

Apple Serial Int. 

Centronics Parallel Int. 


$895 

reg. 995.00 

$535 

reg 595 00 


$160 

reg SI 80 

$175 

reg. $195 

$185 

reg $225 


DOUBLE VISION 
DISK II 

with controller 
without controller 

MICROMODEM 

PASCAL 

LEEDEX MONITOR 
KG-12C 

Green Phosphor 

12" Screen w/Glare Cover 

18 MHz bandwidth 


$295.00 

S525.00 

$445.00 

$325.00 

$425.00 

$140.00 

$275.00 


16K RAMS for 

apple ii ecn 

TRS-80 QUO 


VERBATIM 
DISKS 
10 for 


i 

$27 


The Computer Stop 

16919 Hawthorne Blvd. 
Lawndale, CA 90260 

(213) 371-4010 


CIRCLE INQUIRY NO. 94 


100% Pure Logic 



IF YOU DEAL IN COMPUTER SYSTEMS. . . 
ENTER: NESDA 

National Electronic Service Dealers Association 

NESDA LOGIC PROVIDES: 

1. Insurance 

2. 1 .6 Bankcard Rates 

3. ServiceShop Magazine 

4. Electronic Service Industry Yearbook 

SEND ME INFORMATION ON NESDA LOGIC 

Send to: NESDA, 2708 West Berry 
Fort Worth, TX 76109 

Name 

Address 

City State Zip 

Name of Business 

CIRCLE INQUIRY NO. 56 


Basic but never again. (The use of these memories im- 
plies that they are loaded after Basic is run, of course.) 

The following program lines detail the changes that 
are required in the level II Basic program of figure 3 for 
the disk Basic version. It pokes the partial scrolling 
routine into the “copyright message" area. 

5 REM No need to set MEMORY SIZE 
20 FOR I = 22572 TO 22650 
40 POKE 16414.192 : POKE 16415.84 
50 Change last two items to 108.88 
70 Change last two items to 108.88 
All other lines remain as in figure 3. 

If we give up the ability to set the bottom margin, we 
can shorten the partial scrolling routine so that it fits in- 
to the unused area of level II Basic. There is little point 
to make this change for disk Basic as the room is 
available and the execution time is minimal (it is in 
machine language after all). The program is listed in 
assembly language in figure 4. The use is the same as 
before. The number of lines to be protected (at the top 


5 REM No need to set MEMORY SIZE 
10 POKE 161*19,0 
20 FOR I - 16446 TO 16510 
30 READ J s POKE l,J : NEXT *1 
40 POKE 16414,62 : POKE 16415,64 

50 DATA 218,88,4,33,96,4,229,17,192,63,42,32,64,223,216 
60 DATA 62,255,189,40,7,121,254,10,216,254,14,208,197,229 
70 DATA 58,35,64,235,30,0,203,63,203,27,203.63,203,27 
80 DATA 198,60,87,237,82,68,77,33,64,0,25,237,176,209 
90 DATA 33,192,255,25,193,195,124,5 

Figure 5: Level II pokes for simplified scrolling 
routine. 


only) is poked into 16419. A Basic program that per- 
forms the required pokes is given in figure 5. 

Using a partial scroll routine (any of the ones 
described), we can give a neat solution to the problem 
of listing data. The following program segment scrolls 
the data on the screen. We use a delay loop so as not 
to tax the operator’s reading speed. To stop the 
display at any time, hit any key. Restart it by hitting any 
key. We assume that there is a heading of one line that 
must remain on the screen at all times; this one line is 
protected by the poke in line 120. This segment may 
be tested by adding the code of figure 1 . 

100 REM Add the code of figure 1 for testing 
110 CLS : PRINT “THIS IS THE HEADING'' 

120 POKE 16419,1 ‘Reserve 1 line for heading 
130 FOR I = 1 TO L 
140 PRINT A$(l) 

150 IF INKEY$ <> ““ 180 

160 FOR J = 1 TO 25 : NEXT J Delay loop 

170 NEXT I : END 

180 IF INKEY$ <> ““ 160 ELSE 180 

A business-oriented program must pay attention to 
the details of proper video screen format if it is to be 
widely accepted. A partial scroll can often add a 
desired neatness by allowing a heading to remain on 
the screen while the data scrolls by. The general pur- 
pose scroll presented here may fill the bill. □ 
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MODEL II 



26-4002 

64K 1 Drive 
$3440.00 


26-4160 1 Drive EXP $1035.00 

26-4161 2 Drive EXP 1575.00 

26-4162 3 Drive EXP 2115.00 

26-4501 Gen. Ledger 180.00 

26-4502 Inventory 180.00 

26-4503 Payroll ■ 360.00 

26-4554 Acct. Rec 180.00 

26-4701 Fortran 270.00 


26- 11 57 A Daisy Wheel. .. 2290.00 
26-1158 Daisy Wheel'll. . . 1799.00 


$ DISCOUNTS model hi 


TRS- 80 ® 


DIALER A301 


COMPUTER SPECIALISTS 



26-1155 Quick Printer II $187.00 

26-1145 RS-232 Board 84.00 

26-1140 "0“ K Interface 249.00 

26-1141 “16“ K Interface 359.00 

26-1142 “32" K Interface 469.00 

26-1 160 Mini Disk - Drive 0 419.00 

26-1 161 Mini Disk - Additional 419.00 

26-1154 Lineprinter II 699.00 

26-1 165 Line Printer V 1710.00 

26-1 159 Lineprinter IV 859.00 

26-1 166 Line Printer VI 1080.00 

26-1563 Scripsit - Disk 79.00 

26.-1566 Visicalc 83.00 

26-1562 Profile 72.00 


26-1061 4K I $630.00 

26-1062 16K III 888.00 

26-1063 32K III 

2-Drives, RS232 2225.00 


COLOR 




CEflTROniCS 

Fast 100 CPS Centronics 


730 Printer 577.00 

Text Quality Centronics 

737 Printer 737.00 


Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 


ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 
AND ACCESSORIES AT 
DISCOUNT FROM 
CATALOG PRICE. 


Novation Cat Modem. .$149.00 
CCA Data Management 


System 72.00 

Adventure Games 

Games 1 -9 each 14.00 


Pnrket ComDuter 
300QO© aoDBa 


mp CDinW GPGDD OQDBI 


CD CD G3 CD CD CD CD (3 CD2D 


aa a o*3 


26-3501 1.9K P.C $225.00 

26-3503 Cassette l/F 45.00 

14-812 Recorder 72.00 


26-3001 4K $360.00 

26-3002 16K 540.00 

26-3010 Color Video 360.00 

26-1206 Recorder 54.00 

26-3008 Joysticks 22.50 


Acorn 

Software 
Products, Inc. 



GAMES: 

Alien Invasion $9.00 

Stock Market 9.00 

Star Trek 9.00 

Block Em 9.00 

Ting-Tong 9.00 

UTILITIES: 

System Savers 14.00 

EDUCATION: 

Language Teacher 18.00 


FREE: COMPUTER CATALOG 
UPON REQUEST 


1 - 800 - 841-0860 Toll Free Order Entry 


MICRO MANAGEMENT SVSTEMS, INC. 


No Taxes on Out Of DOWNTOWN PLAZA SHOPPI NG CENTER 
State Shipments 115 C SECOND AVE. S.W. 

7 — CAIRO, GEORGIA31728 

Immediate Shipment (912) 377 . 7^20 Ga. Phone No. 

From Stock on Most Items 

'TRS-60 If a registered trademark of the Tandy Corp. 


R.S. 90 Day Limited Warranty 
F-48 Form Provided 


Largest Inventory 
In the S.E. U.S.A. 
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i util/ rnuuuL iu 


Two-axis stepping motor interface links a 
pair of open-loop stepping motor drives to 
the Multibus. The Controlsmith model PS-25 
features on-board acceleration/deceleration 
and position counter logic to handle all real 
time motor tasks. Velocity programming per- 
mits precise path control of two or more 
axes in contouring applications. For optimum 



motor performance, deceleration is the 
mirror image of acceleration. Programmed 
velocity offers a 255:1 dynamic range, and a 
maximum speed adjustable from 1000 to 
10,000 steps/sec. Acceleration rates and 
maximum speed are independently adjustable 
for each axis. Price: $800. Controlsmith, 
Inc., 17 Airport Rd., Nashua, NH 03063, 
(603) 889-5986. 

CIRCLE INQUIRY NO. 220 


Dip test clips, Clip-a-dip SL, covers the 
range of 6/8 pin, 14/16 pin, 18/20 pin, 
22/24 pin on .3-in. and .4-in. center, 24 pin 
of .5-in. center, 24/28 pin of .6-in. center, 
36/40 pin of .6-in. center and 64 pin on .9-in. 
center. Features include: precision stamped, 
flat, gold plated phosphor bronze contacts, 



test points on upper end that accept wire 
wraps, test probes and interfacing connec- 
tors. Contact design provides both non slip 
probe attachment on top as well as access 
to base of contacts for additional probing. 
Micro Electronic Systems Inc., 1 59 Main St., 
Danbury, CT 06810, (203) 797-1441. 

CIRCLE INQUIRY NO. 221 

Daisywheel teleprinter terminal with a 
programmable keyboard, nonvolatile memory, 


bidirectional printing, optional 1200 bps full 
duplex operation and text enhancements, is 
well suited to interactive timesharing, word 
processing, remote data entry and point-to- 
point communications. The AJ 833 keyboard 
printer terminal features such optional text 
enhancements as proportional spacing, bold 
face printing, automatic centering, justifica- 
tion and underscoring. Its nonvolatile memory 
stores margins, tab settings, forms control 
and program key settings, pitch and plot 
modes. Every key can be programmed to 
perform any character function. Seven keys 
can be programmed to perform repetitive 
functions of up to 31 steps at the touch of a 
single key for automatic log-on operations or 
other routines. Standard print speed is 45 cps 
combined with a “look ahead” feature for 
optimized bidirectional printing with combined 
horizontal and vertical motion and space 
compression. A full 128-character Ascii 
character set is standard. The unit operates 
at selectable rates of 1 10, 1 50, 300 or 450 
bps, and optionally at 600 or 1200 bps. A 
2K-byte internal buffer is expandable by 
32K-bytes. The high speed option provides 
a 3-way buffer overflow protection to prevent 
loss of incoming data and to assure optimum 
data throughput. Price: $3,995. Anderson 
Jacobson, 521 Charcot Ave., San Jose, CA, 
(408) 263-8520. 
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How to Buy & Use Minicomputers & Microcomputers 

by William Barden, Jr. Order No. 10,051 240 pages $9.95 

Discusses these smaller computers and shows how they can be used in a variety of practical and recreational 
tasks in the home or business. Explains the basics of minicomputers and microcomputers, their hardware and soft- 
ware, peripheral devices available, and the various programming languages and techniques. Includes selection, 
buying, and programming your own system and gives detailed descriptions of currently available systems. 

An Introduction to Microcomputers, Volume 1: BASIC Concepts 

by Adam Osborne Order No. 18,004 320 pages $12.50 

This book presents the fundamental logic framework upon which microcomputer systems are built, so that the 
reader can evaluate the applicability of microcomputers to any practical problem. Using concepts that are 
common to all microprocessor systems, this book develops a detailed picture of what a microcomputer can do. 
how it does what it does, and how its particular capabilities can best be applied. 

Job Control Language 

by Ruth Ashley & Jodi N. Fernandez Order No. 11, 054 161 pages $5. 95 

Teaches you how to use job control language to run source language programs. Uses many exercises and 
applications, all written in a clear, easy-to-read style. 


DATA DYNAMICS TECHNOLOGY p.o. 

Name (Print) I 

Address 


Box 1217, Cerritos, CA 90701 


_ S\ate _ 


-Zip_ 


Please send me: 


Order # 

Qty 

Price 

Total 

Order # 

Qty 

Price 

Total 


























Shipping & Handling Charges $1.50ea. U.S., $2.50 ea. Foreign 


pm n ■gsflj □ 


TOTAL ORDER $_ 
•TAX $_ 

SHIPPING & HANDLING $_ 
TOTAL ENCLOSED $_ 


L Check or MO. (US. Funds drawn on U.S. bank) 


Exp. Date_ 


Signature . 


•California residents add 6% sales tax. Availability and prices quoted subject to change without notice. 

Please allow 6-8 weeks for delivery. You may photocopy this page if you wish to keep your INTERFACE AGE intact. 

Orders cannot be shipped unless accompanied by payment, including shipping & handling and tax where applicable. 

DATA DYNAMICS TECHNOLOGY, A Division of INTERFACE AGE Magazine (213) 926-9548 
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Selling equipment, buying equip- 
ment or just checking prices, you 
need to stay informed. Computer 
Hot Line is a weekly national 
advertising publication now in its 
7th year of service to the com- 
puter industry. Each week hun- 
dreds of new and used hardware & 
software listings, both for sale 
and want to buy, are delivered to 
you. Our experienced sales staff 
provides fast, efficient handling of 
all your advertising needs. 

Send for our free media kit with informa- 
tion on subscription and advertising 
rates by filling out and mailing this 

CIRCLE INQUIRY NO. 11 


Computer Hot Line P.O. Box 1373 Fort Dodge, IA 50501 Toll Free 800-247-2244 
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Microprocessor enhancement modules 

offer a means of boosting throughput in 
8080A-based systems. Ease of retrofit is 
emphasized: the modules employ a software- 
compatible 8085A-2 and dip connectors that 
replace the system 8080A and status latch. 
By taking advantage of the reduced memory 
access time requirements of the 8085A-2, a 



50 to 250% throughput increase can be 
realized over processor-limited applications. 
The result is immediately apparent in faster 
program execution, heightened interactivity 
and a general enhancement of system per- 
formance. Models are offered for most 
8080A products at $350. Paragon Systems 
Inc., P.O. Box 2050, Corvallis, OR 97330, 
(503) 758-1029. 

CIRCLE INQUIRY NO. 223 

Digital tape transport features include an 
8,000,000-bit storage capacity and a special 
auto-reversal unit. The double-track model 
453 writes side A on the tape cassette; 
automatically switches between sides with- 
out operator intervention, and continues 
writing side B. One feature is the ability to 
perform read-after-write checking through- 
out this process. The transport never needs 
mechanical adjustment or alignment, and 
meets all ANSI/ECMA standards. The model 
uses MFE’s DC45FL 450-foot cassette 
tapes. If the tape cassette is improperly 



loaded or upside down (side B up), a tape- 
sensing switch prevents the transport from 
operating. Price: $339 each for 100-unit 
orders. MFE Corp., Keewaydin Dr., Salem, 
NH 03079, (603) 893-1921. 

CIRCLE INQUIRY NO. 224 

Data programming system in a completely 
revised version is used with the Datacorders 
I and II. The Quick system enables users 
who have little or no experience in computer 
programming to generate customized data- 
entry programs. The user-friendly system is 
based on a question-and-answer format. 
Users can quickly and easily specify the 
desired program features for their data-entry 
application— simply by answering a series of 
questions. A fully illustrated and indexed 
manual, provides a complete guide to the 
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design, development, and testing of the pro- 
grams. Simplified worksheets and coding 
forms are also provided. International Entry 
Systems, 408 N.E. 72nd St., Seattle, WA 
98115, (206) 525-6800. 

CIRCLE INQUIRY NO. 225 

8080/8085 cross assembler program 

transforms virtually any computer into a 
complete development system. It can also 
be used with Fastprobe guided probe soft- 
ware to generate diagnostic programs for 
production test and field service of 8080/ 
8085-based systems. Programs with the 
package include macro assembler generat- 
ing relocatable object code, a linking loader 
and a formatter/downloader to transmit 
assembled programs to an emulator, analyzer 
or designer for program execution and 
debug. A comprehensive users manual and 
Fortran source code on floppy disk or 
magnetic tape are provided. Minicomputers 
supported include DEC PDP-1 1 and LSI-1 1 
with either RT-11 or RSX-11 operating 
system, Data General Nova 1 200 or Eclipse 
with either RDOS or AOS, HP 1000 or 3000 
and Tl 99/10. Cost: $1,500. Millennium 
Systems, 19050 Pruneridge Ave., Cuper- 
tino, CA 95014, (408) 996-9109. 

CIRCLE INQUIRY NO. 226 


Foam molded CRT housings, series 700, 
are available off-the-shelf for immediate 
shipment. Components may be varied to 
customize the units. The internal base has a 
grit area that easily adjusts to many different 
components and layouts, making it useful to 
many OEM manufacturers. A natural interior 
overhang can also be bridged to form dif- 
ferent configurations. Other features include 
style keyed components that give 
assemblies continuity and two size 
keyboards. The unit can be built to accept 
standard alphanumeric or added numeric 
pads. Up to 1 1 6 keys can be accommodated. 
Hettinga, Inc., 1800 S.W. Second Ave., Des 
Moines, Iowa 50315, (515) 243-2910. 

CIRCLE INQUIRY NO. 227 

Trigonometry programs for the Compu- 
color use a circular functions approach pro- 
viding experiences with radian measure, the 
development of the sine function, graphing 
the sums of functions, drill with identities, 
and polar graphs. All programs are inter- 
active requiring the user to guess with com- 
puter checking, to practice with computer 
checking, to enter choices of curves to be 
displayed, to recognize identities, and to 
notice patterns. The programs are fully 
documented with explanations of purpose 
and mathematics involved. Program listings 
are included so that users may create addi- 
tional variations: e.g. to create an additional 
drill program using additional identities. Sug- 
gestions are provided to assist in these 
changes. The disk uses a 64 by 32 character 
screen with 127 by 127 color blocks in low 
and high resolution graphics. Price: $30. 
Metra Instruments, 2056 Bering Dr., San 
Jose, CA 95131 . 

CIRCLE INQUIRY NO. 228 

8-in Winchester disk drives are compatible 
with Shugart SA1000. Using an innovative 
combination of proven design and manufac- 
turing technologies, Quantum Corp. has 
developed a family of low cost 8-in fixed disk 
drives that are compatible with Shugart 
Associates SA1 000 disk drives yet offer two 
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SIMPLY 

BEAUTIFUL. 


CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That’s why our line of desks, 
stands, and enclosures also fea- 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in- 
dividual requirements. With a 
smile and a thank you. 

Call CF&A. We make it simple. We 
make it beautiful. 


CF*A 

Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 


CIRCLE INQUIRY NO. 10 


or three times the capacity. The Q2000 
series includes drives with 10, 20 and 30 
m-byte capacity. Features include: full 
SA1000 interface, mounting, and power 
supply capability; reliable Winchester head/ 
media technology; proprietary moving coil 
rotary head actuator; unique temperature 
compensation servo track positioning system; 
improved access time; microprocessor con- 
trol of drive functions. In OEM quantities of 
500 per year, pricing is $1,200 for the 
1 0 m-byte Q201 0, $1 ,500 for the 20 m-byte 
Q2020, and $1,800 for the 30 m-byte 
Q2030. Quantum Corp., 2150 Bering Dr., 
San Jose, CA 95131, (402) 262-1100. 

CIRCLE INQUIRY NO. 229 


Power supply, designed to power a com- 
plete Aim-Mate system (AIM 65, Memory- 
Mate, Video-Mate and Floppy-Mate), the 
OEM type supply is slim enough {2Va inches 
tall) to fit into many custom enclosures as 
well as the case. The 4-inch by 10-inch unit 
provides for 5V @ 3.5A, 1 2 V @ 200ma, 24V 
@ .5A avg., accommodates either 1 1 5 or 230 
VAC input and includes short circuit and 



STD bus I/O cards emulating the keyboard, 
cassette, and video functions of the TRS-80 
can be used in conjunction with existing Z80 
CPU and RAM cards to exactly emulate 
TRS-80 models l-lll for software compatibility. 
Both OEM and individual applications are an- 
ticipated for those users desiring an industrial 
quality, expandable computer capable of 
executing model l-lll compatible software 
without alteration. Although care was taken 
to insure functional compatibility, several im- 
portant improvements were made to the 



model I keyboard, cassette, and video 
designs. These include an improved cassette 
interface with a built-in AGC; lower case 
characters with distenders; 50 Hz strap 
option for non-US operation; external video 
sync provision; and multiple display capability. 
The user also has the capability of selecting 
the keyboard which best fits the particular ap- 
plication, since the keyboard interface card 
is compatible with any unit providing parallel 
Ascii data and strobe. QC Microsystems, P.O. 
Box 401326, Garland, TX, (214) 343-1282. 

CIRCLE INQUIRY NO. 232 


overvoltage protection. Price: $79. Fore- 
thought Products, 87070 Dukhobar Rd., 
Eugene, OR 97402, (503) 485-8575. 

CIRCLE INQUIRY NO. 230 

64K byte memory for Intel’s Intellec MDS 
800, SBC 80/10, SDK-86, and BLC 80/10 
microcomputers is the CI-8080 memory 
module. It features easy expansion to 32K, 
48K, or 64K bytes on a single board and is 
compatible with both 8 bit and 1 6 bit Multibus 
based systems. The CI-8080 is designed to 
plug directly into the memory slot of the 
MDS 800 and the SBC 80/10. It allows maxi- 
mum processor throughput with the use of 



on board refresh control logic. Data access 
time is 270 nsec and cycle time is 400 nsec. 
The memory is addressable in 4K increments 
up to 64K words of memory. It is available 
with battery backup capability. The size is 
6.75 inches by 12 inches, while power con- 
sumption is under 7 watts. Prices: $565 for 
16K by 8 and $750 for 64K by 8. Chrislin 
Industries, 31352 Via Colinas #102, West- 
lake Village, CA 91361, (213) 991-2254. 

CIRCLE INQUIRY NO. 231 


Parallel I/O module 96103 provides 32 
terminated TTL compatible input and 32 TTL 
compatible latched and buffered output. 
This module emulates the function of the 
Motorola M68MM03 Micromodule. It can be 
placed at any 4-byte boundary of memory by 
setting the starting address in DIP switches 



on the card. The I/O lines are available at two 
edgeboard connectors at the top of the 
card. Input termination and output pullup 
resistors are in separate packages allowing 
additional flexibility for system configuration. 
Price: $275. Creative Micro Systems, 
11642-8 Knott St., Garden Grove, CA 
92641, (714) 898-9669. 

CIRCLE INQUIRY NO. 233 


Income property analysis program, Inco- 
prop, appeals to real estate brokers, sales 
people, counselors, educators, students 
and investors. The flexible program is based 
upon standardized methods of property 
analysis. The analysis generates a property 
operating statement and a 1 0 year cash flow 
analysis. Both of these detailed statements 
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Communicating 
is the Xante 
of the Game! 

Only ONE directory compiles data on the 
electronic and computer industries to give 
you INSTANT access to any component, 
equipment or peripheral supplier in America 
.... and around the globe. 

Here's a QUICK Analysis Showing 
What E.l.T.D. Contains to Expand 
Your Communications Network 

1 . 8,000 Electronic manufacturers 

2. 1 ,500 Computer and peripheral manufacturers 

3. 2,500 Electronic distributors and outlets 

4. 3,500 Independent representative organizations 

5. 1 ,500 Foreign electronic and computer manufacturers 

Every listing provides COMPLETE — 

Name, Address, City, State and Zip Code also Direct Dial Telephone Number 



WORLDWIDE ELECTRONIC YELLOW PAGES 


Suppliers around the world are classified under 3,600 separate product and service headings 
dealing with electronics and the computer industries. No directory equals this broad base of 
suppliers. It enables you to BUY smarter and SELL smarter. 



Order your 1980-81 copy 
of E.l.T.D today. It will 
enlarge your electronic 
and computer world 
immediately. 


DA TA D YNAMICS TECHNOLOG Y P.0. Box 1 21 7, Cerritos, CA 90701 

Name (Print) 

Address 

City State Zip 


Please send copy(ies) at $28.95 each 

Shipping & Handling Charges 
U.S. $2.75 ea. • Foreign $4.50 ea. 



# 

Exp. date 


Total $ 

*Tax $ 

Shipping & Handling $ 

Total Enclosed $ 

□ Check or M.O. (U.S. Funds drawn on U.S. bank) 


Signature 

For European delivery contact INTERFACE AGE Europe, Dahlienstr. 4, D-801 1 Munchen-Vaterstetten, West Germany. 
'California residents add 6% sales tax. Availabilty and prices quoted subject to change without notice. 

Please allow six weeks for delivery. You may photocopy this page if you wish to keep your INTERFACE AGE intact. 

Orders cannot be shipped unless accompanied by payment, 
including shipping and handling and tax where applicable. 

DATA DYNAMICS TECHNOLOGY, A Division of INTERFACE AGE Magazine (213) 926-9548 
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Data Terminals Fast 
...from MICROMAIL 


DIABLO 630 

The Diablo Model 630 is a reliable, high quality, full- 
character serial printer for anyone who is seeking superior 
print quality at a low cost. This is the first Diablo printer to 
offer complete interchangeability between metal and 
plastic print wheels. And the sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility. 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have self-test extensive internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 

Adjustable Forms Tractor — $200.00 


AN APEX DP-95QO/9501 

The Anadex Models DP-9500 and DP-9501 Alphanumeric 
Line Printers are designed for all printer applications, 
including those requiring high density graphics. Standard 
features include three standard interfaces (RS 232C, Cen- 
tronics Parallel, and Current Loop), software selectable 
print sizes including compressed and expanded print, 
heavy-duty nine-wire printhead (permits true underlining 
and descending lower case letters), and fast bi-directional 
printing. The model 9501 oflers slightly higher graphics 
resolution and a slightly slower print speed than the model 
9500. 

$1,399.00 




PRINTERS 


ANADEX 

DP 9000 

$1299 

T.I. 


810/2 

$1599 

DIABLO 


1640 RO 
1650 RO 

$2525 

$2675 


C.R.T.’s 


TeleVideo 

9120 

$ 725 

9200 

$ 795 

950 

$ 995 

SOROC 


10.120 

$ 689 

10.140 

$1099 

10.135 

$ 895 


TELEPRINTERS 


DEC 

LA 34 

$ 969 

LA34AA 

$1099 

DIABLO 


1640 KSR 

$2830 

1650 KSR 

$2940 



Price good through March 3L 1981 


TELETYPE 43^ 

Quiet, compact and lightweight, this 30 chaiacter-per- 
second matrix teleprinter belongs wherever reliable 
performance and quality print-out are required— in the 
office, factory, classroom, or laboratory. Print quality is 
exceptionally crisp and easy to read. What makes the 
model 43 so outstanding is its total economy— it costs less to 
own because of reliable low-cost LSI (Large Scale Integra- 
tion) circuitry used to carry out functions rather than more 
expensive, less reliable mechanical hardware. Buy now at 
this special price and beat the announced Teletype price 
increase. 

$989.00 



To Order: Send check to MICROMAIL, P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires a 15% deposit Handling: Add 3% to 
orders less than $750. 2% to orders $751 ■ $2.000, 1% to orders over $2,000. NOTE: Handling charges are 
waived on orders pre-paid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight Air and Express delivery is available. 


are compatible with similar forms provided 
brokers by the National Association of 
Realtors. High accuracy of an investor’s pro- 
jected after-tax income stream is assured by 
the use of a built-in I.R.S. tax table. It is 
written for the TRS-80 model I or model III. 
Sold on cassette for easy transfer to disk, 
the program comes with a comprehensive 
78-page user’s manual and a pad of data 
worksheets in a 3-ring binder. Price: $120. 
E-Z Software, P.O. Box 591, Novato, CA 
94947, (415) 388-0238. 

CIRCLE INQUIRY NO. 234 

Educational program, Introduction to Basic 
Programming, Part I, is part of a complete 
classroom package designed to provide 
students with a first experience in computer 
programming and requires little programming 
or computer knowledge on the part of the in- 
structor. It includes a teacher’s manual, a set 
of transparencies for use with an overhead 
projector and 25 student workbooks (addi- 
tional workbooks are available separately). 
The package is designed to assist students 
in identifying important concepts, principles 
and techniques related to computer pro- 


gramming and to provide them with a means 
of checking their knowledge of this informa- 
tion. It also gives students practice in applying 
their knowledge and skills in developing com- 
puter programs written in Basic. One or more 
4K or 16K level I or level II TRS-80 model I 
systems are required. Price: $159.95. Radio 
Shack, 1800 One Tandy Center, Fort Worth, 
TX, 76102, (817) 390-3272. 

CIRCLE INQUIRY NO. 235 

Triple-output power supplies provide a 
total output of approximately 9.5 watts. 
Designed for use where space is limited, 
they combine all the features of dual output 
and 5 volt logic power supplies in a single 
compact package. The supplies provide DC 
voltage outputs of 5V @ 1000mA with 
+ 12V @ 150mA, and 5V @ 1000mA with 
± 1 5V @ 1 50mA. Each is available in a 
printed-circuit card or chassis mountable 




package. The units feature excellent line/load 
regulation with low ripple and noise, plus 
overvoltage protection on the 5 volt output. 
The power supplies are housed in cases 

MARCH 1981 


132 INTERFACE AGE 


CIRCLE INQUIRY NO. 103 




measuring 3.5 inches by 2.5 inches by 
1 .62 inches (PC mountable) and 4 inches by 
2.7 inches by 2 inches (chassis mountable). 
Prices: $129 for PC mountable and $144 for 
chassis mountable. Power Products, 1400 
N.W. 70 St., Ft. Lauderdale, FL 33309, 
(305) 974* *5500. 

CIRCLE INQUIRY NO. 236 

Word processing program in 8K and 16/ 

32K versions is now used extensively for ex- 
panding the capabilities of Commodore Pet 
microcomputers. The CmC program permits 
composing and printing letters, flyers, adver- 
tisements, manuscripts, and other documents 
using the Pet and a printer. One of the 
printers most widely applied is the versatile 
NEC Spinwriter interfaced to the Pet with a 
CmC ADA1600 or ADA1450 IEEE-488 
adapter. The software incorporates print 
directives including line length, line spacing, 


left margin, centering, and skip. Edit com- 
mands allow the operator to insert lines, 
delete lines, move lines and paragraphs, 
change strings, save files onto cassettes, 


locd files from cassette, move up, move 
down, print, and type. The system can be 
modified for disk storage. Added features 
for the 1 6/32K version include string search 
for editing, keyboard entry during printing 
for letter salutations, justification, and 
multiple printing. The 8K version lists for 
$29.50; the 16/32K version, $39.50. WPP, 
Connecticut Microcomputer, 34 Del Mar Dr., 
Brookfield, CT 06804. 

CIRCLE INQUIRY NO. 237 

Desktop small business system, SD-605/ 
610, combines the 8-inch Winchester hard 
disk with processing technology of SD 
Systems microcomputers. The system offers 



the Shugart 8-inch Winchester hard disk with 
up to 10 Mb of storage and 1 Mb of floppy 
disk backup. Bob Sherman, SD Systems, 
3401 W. Kingsley, Garland, TX 75041. 

CIRCLE INQUIRY NO. 238 

16-bit CPU board, C-86, compatible with 
the IEEE-696 S-100 bus standard, uses Intel 
Corp.’s 8086 16-bit microprocessor and 
features an on-board local bus that contains 


2K by 16 bits of Prom, an RS-232-C serial 
I/O port, a software programmable timer, and 
a special expansion connector. This con- 
nector allows for other Intel co-processors 
such as the arithmetic and I/O processors. 



Operating system software and high level 
languages are available for the 8086 and can 
be interfaced into a powerful micro with per- 
formance comparable to that of a mini. The 
standard 5 MHz costs $725, the 8 MHz 
$825. Piiceon, Inc., 2350 Bering Dr., San 
Jose, CA 95131 . 

CIRCLE INQUIRY NO. 239 

Color graphics board, HA-8-3, is designed 
for use with Heath’s H-8 and all-in-one com- 
puters. It uses the advanced TI-9918 color 
video display generator, from Texas Instru- 
ments. To produce nearly any sound desired 
for games and other applications, an 
AY-3-8910 programmable sound generator 
is also included. Eight channels of analog-to- 
digital conversion can handle up to 4 X-Y joy- 
stick consoles (not included). Each console 




64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARDTRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CROMEMCO. VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS *4MHZ Z-80 WITH NO WAIT STATES. 

* SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS 0N4K ADDRESS BOUNDARIES. 

* LOW POWER-8 WATTS MAXIMUM 

* 200NSEC 4116 RAMS. 

* FULL DOCUMENTATION. 

* ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED / 
TESTED 

64KRAM $595.00 

48K RAM $529.00 

32K RAM $459.00 

16K RAM $389.00 


S100 MAINFRAME 

AND CARD CAGE Q 

★ W / SOLID FRONT PANEL . $239. 0(T 

★ W/ CUTOUTS FOR 2 MINI-FLOPPIES . $239.00 

★ 30 AMP POWER SUPPLY $119.00 

★ 8 SLOT MOTHERBOARD $149.00 

★ 1 9 SLOT MOTHERBOARD $199.00 


16K MEMORY EXPANSION KIT 

ONLY $58 

FOR APPLE. TRS-80 KEYBOARD, EXIDY, 
AND ALL OTHER 16K DYNAMIC SYS- 
TEMS USING MK4116-3 OR EQUIVALENT 
DEVICES. 

★ 200 NSEC ACCESS, 375 NSEC CYCLE 

★ BURNED-IN AND FULLY TESTED 

★ 1 YR. PARTS REPLACEMENT 
GUARANTEE 

★ QTY. DISCOUNTS AVAILABLE 


VISTA V-200 MINI FLOPPY SYSTEM 

SI 00 DOUBLE DENSITY CONTROLLER 
204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 
$695.00 


COfflPUTER DEVICES 

1230 w.coums five. 

OR URGE, Cfi 92668 
(714)633-7280 

Calif, residents please add 6% sales tax. Mastercharge 
& Visa accepted. Please allow 14 days for checks to 
clear bank. Phone orders welcome. Shipping charges 
will be added to all shipments. 


32K BYTE MEMORY 

RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 

6502 AND 6800 SYSTEM-AIM 65-*KIM*SYM*PET*S44-BUS 

* PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD 

* MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 

* CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 

* RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 
REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 

* USES +5 V ONLY, SUPPLIED FROM HOST COMPUTER. 

* FULL DOCUMENTATION ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM $395.00 

& WITH 16K RAM $339.00 

TESTED WITHOUT RAM CHIPS $279.00 

HARD TO GET PARTS (NO RAM CHIPS) 

WITH BOARD AND MANUAL $109.00 

BARE BOARD & MANUAL $49.00 
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PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 
A 4K OR 8K PET. CONTAINS: INTERFACE CABLE, BOARD ' 
STANDOFFS, POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS $49.00 


U.S. PRICES ONLY 
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has 4 bits of parallel input/output (I/O) for 
switches or LEDs. A socket is also provided 
for the AMD-951 1 arithmetic processor chip 
(not included) to permit extremely rapid float- 
ing point, trigonometric and transcendental 
computations. The chip can also perform 
hardware multiplication/division of both in- 
teger and floating point numbers. The board 
connects to the video input of most video 
monitors as well as other video accessories 
utilizing NTSC composite color video. Heath 
provides demonstration software on a 
5.25-inch floppy disk, at no additional cost. 
Price: $395. Heath Co., Dept. 350-390, 
Benton Harbor, Ml 49022. 

CIRCLE INQUIRY NO. 240 

Professional software packages for the 

dentist, attorney and consultant are designed 
to utilize the popular desk type computer for 
appointment scheduling, professional time 
management, private client billing, and 
management reporting. The dental system 
features preparation of A.D.A. claims forms 
for third party patients. The system also 
allows the professional to locate and prepare 
notices for professional dental checkups 
automatically on the schedule the dentist 
feels advisable for his patients. The second 
package is geared to the needs of the legal 
profession. The system features preparation 
of special reports for third party legal plans 
and special accounting plans to analyze 
court time usage, and work on retainer or con- 
tingency engagements. The third variation is 
a general purpose package for consultants, 
accountants and contract administrators. 
This system allows the creation of sub-jobs, 
special cost centers, overhead accounts, 
billing under time and materials contracts, 


fixed priced job cost accounting and many 
other job set up systems. All systems in- 
clude daily cash reports, time utilization, and 
professional service reporting. Monthly 
reports include full aged accounts receiv- 
ables by client and class of client as well as 
third party payors. Management control is 
fostered by a complete statistical reporting 
and analysis package which is so flexible it 
can be used to manage personal finances or 
client trust funds. All systems require an 
Apple II or Apple II Plus computer with 
Applesoft, a 130 column printer, and at least 
two mini floppy disk drives. The system will 
handle up to 150 professional practitioners 
with client bases of up to 10,000 clients 
each. Price: $750 for the selected package. 
CompuSoCo, 26251 Via Roble, P.O. Box 
2325, Mission Viejo, CA 92690. 

CIRCLE INQUIRY NO. 241 

Communication software package, RT- 

2848, consists of a set of program libraries, 
allowing the exchange of data between two 
or more (up to 31) 8080/8085 micropro- 
cessors on an asynchronous serial line. The 
communication protocol (similar to IBM 2848) 
establishes connections, handles error con- 
trol (including retransmission) and gives soft- 
ware warnings for debugging. There are two 
versions: one runs under the RMX/80 oper- 
ating system, the other does not need an 
operating system. Elema S.p.A.-Via Legnano, 
n° 26-20121, Milan, Italy, Telex: 31-40-33. 

CIRCLE INQUIRY NO. 242 

Project management software package, 

Milestone, is a low-cost package designed 
to operate on most systems using CP/M or 
UCSD Pascal operating systems. The pack- 


age is based on critical path network 
analysis techniques that have previously 
been available only on large minicomputer 
systems. These same techniques are now 
available for smaller projects commonly 
encountered in business, government, 
engineering and construction projects. Unlike 
earlier PERT/CPM programs for large main- 
frame computers, Milestone is interactive— 
it immediately displays the results of a 
scheduling change on the terminal screen. It 
is useful for any project that can be broken 
into a series of distinct tasks, each with a 
duration, a level of manpower and a cost. It 
automatically lays out each job against a time 
scale showing which tasks are critical and 
which can be delayed. It also displays the 
manpower and expenses versus time, as well 
as the totals and project completion date. 
The original plan can even be altered during 
the course of a project to reveal the impact 
of any scheduling changes. It is available for 
microcomputers such as Apple, TRS-80, and 
many S-1 00 systems. It requires an 80 by 24 
screen and 48K of RAM. Price: $395. 
Dr. Michael Posehn, Organic Software, 
1492 Windsor Way, Livermore, CA 94550, 
(415) 455-4034. 

CIRCLE INQUIRY NO. 243 

Linear systems analysis software for 

series 9800 system 35 and system 45 desk- 
top computers brings together the classical 
tools for analyzing linear systems. The soft- 
ware includes modules for entering the 
system design into the computer, producing 
analysis plots of the system performance, 
and editing the design to tweak the system. 
The software will be useful to electrical, 
mechanical, and chemical control engineers, 


PRINTERS & CRT’S From Orange micro 


CENTRONICS 737 ( 


RADIO SHACK v 
LINE PRINTER IV/ 


Word Processing Print Quality 


• 18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 50/80 CPS • 9V2" Pin 

Feed/Friction feed • Reverse Platen • 
80/132 columns 


CENTRONICS 737-1 (List $995) $780 

CENTRONICS 737-3 (List $1 045) $830 


EPSON MX80 


Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 

• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line • 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad- 
justable tractors 

CIRCLE INQUIRY NO. 106 


TELEVIDEO CRT’S] 

PRICES SLASHED! 


QUANTITY PRICING AVAILABLE 


TVI 91 2C' 
TV I 920C 
TVI 950 . 


Please Call Toll Free 
Prices are too low to 
advertise 


PRINTERS 

ANACOM 150 150 CPS, wide carriage, 9 x 9 dot (List $1350)$ Call 

ANADEX 9500 wide carriage, graphics (List $1650) $1450 

VISTA V300(C. ITOH) Typewriter quality, daisy wheel (List $1895) $1795 

BASE 2 850 graphics printer (List $799) 749 

OKIDATA MICROLINE 80 (List) $800) 599 

N EC 5530-5 letter quality, RO, parallel, tractors (List $2970) $2599 

MALIBU Dot graphics, 132 Col, Letter quality S Cal I 

PAPER TIGER IDS 445 & 460 with graphics & 2K buffer $ Call 

QUME 5/45 Typewriter quality (List $2905) 2559 

INTERFACE EQUIPMENT 

APPLE II — BASE 2 parallel graphics interface board 160 

SSM AIO BOARD Serial/Parallel interface board (List $225) 175 

TRS-80 CABLES expansion interface or direct $Call 


TOLL FREE ( 800 ) 854-8275 3 &- 

CA,AL, HI (714)630-3322 — MS 


Call for FREE CATALOG 


a 


EPSON MX80 (List $645) 


SCall 


Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX- 
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ship- 
ping and handling. California resi- 
dents add 6%. Manufacturer’s 
warranty included. Prices subject to 
revision. 


Orange 

(TllCrO, Inc. 

3148 E. La Palma, Suite E 
Anaheim, CA 92806 




as well as electronic circuit designers, com- 
munications engineers, and applied mathe- 
maticians. The software capability to analyze 
single-input/single-output linear systems 
which have an overall transfer function to 
the order 19 or less or which have block 
diagrams with 20 or fewer blocks and nodes. 
It will run on either the HP 9800 system 35A 
or the system 45B/C desktop computers. 
The HP system 35A must be configured with 
128 K-bytes of read/write memory and a 
plotter graphics ROM; additionally, an HP 
9872A/B 4-color plotter (with HP-IB inter- 
face) is required. An HP 9800 system 45B/C 
must be configured with 187 K-bytes of 
read/write memory, graphics subsystem, 
graphics ROM, and internal printer. The 
4-color plotter can be optionally added to 
the system 45 configuration. Price: $500. 
Hewlett-Packard, 1501 Page Mill Rd., Palo 
Alto, CA 94304. 

CIRCLE INQUIRY NO. 244 

Analog input module, Aim16, forms a 
series of interface sets for the Pet, Apple, 
Kim, and TRS-80. The module is used indus- 
trially for data acquisition, testing, laboratory 
applications, alarm systems, and in-plant 
energy conservation by making real world 
variables accessible to the microcomputer. 


The unit connects to the host computer 
through 8-bit input and output ports, or 
through custom interfaces. There are no 
special wiring requirements, and each of the 
16 inputs is converted to an 8-bit digital 
signal. Price: $179. Connecticut Micro- 
computer, Inc., 34 Del Mar Dr., Brookfield, 
CT 06804, (203) 775-4595. 

CIRCLE INQUIRY NO. 245 

RF data modem for point-to-point broadband 
coaxial cable networks, the model 920, is 
designed for half or full duplex operation and 
can be used with other data modems, audio 
modems and video devices on a fully-loaded 
coaxial cable network. When interfaced with 
intelligent terminals, the modem can be used 


3M, P.O. Box 33600, St. Paul, MN 55133, 
(612) 733-1186. 

CIRCLE INQUIRY NO. 246 

Voice entry terminals, VET/2, permit voice 
units to interface directly with any 48K 
Apple II computer. The terminal plugs into 
any slot in the Apple II and is linked function- 
ally to the keyboard, which allows the user to 
choose keyboard input or voice input at any 


time. It is supplied with preprocessor, inter- 
face board, software with demonstration pro- 
grams, noise-cancelling headset microphone, 
and operator’s manual. Price: $895. Scott 
Instruments, 815 N. Elm, Denton, TX 76201. 

CIRCLE INQUIRY NO. 247 

16 megabyte storage is possible with QT 
System + . The system includes mainframe, 
two 8-inch disk drives, double-sided double- 
density 5 Va -inch and 8-inch floppy disk con- 
troller, power supply, fan and Televideo 
920C terminal. This 4MHz/Z80/CPU system 
includes such features as: 48K dynamic 
memory (expandable to 64K); 2K monitor 
program and disk Bios on 2716 Eprom; 
RAM/ROM/Prom in any combination up to 
8K; two RS-232C serial I/O ports; two 
parallel I/O ports; hard disk compatible; real 
time clock; CP/M 2.2 operating system; 


power-on reset jump to monitor program. 
The system is designed for both business- 
men and engineers. Among other functions, 
it can be used for accounting and word pro- 
cessing, as well as a variety of scientific 
applications. The one megabyte single-sided, 
double-density system sells for $4,295, while 
the two megabyte double-sided, double- 
density unit is priced at $4,995. The units 
are assembled, tested and burned in at the 
factory. Each system includes documentation 
and has a one year warranty against defects 
in material and workmanship. QT Computer 
Systems, 15620 S. Inglewood Ave., Lawn- 
dale, CA 90260, (213) 970-0952. 

CIRCLE INQUIRY NO. 248 







SAVE MORE THAN 20% ! 

NORTH STAR — INTERTUBE — MICROTEK 
ZENITH — RCA-COSMAC — ITHACA 
THINKER TOYS — GODBOUT — SUPERBRAIN 

The smartest computers at the smartest price 



1SK- S368 32K=$579 
1BK = $314 32KM469 
315 
3929 

190 
249 


FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON 1 32K DOUBLE DEN $2695 81980 

HORIZON 2 32K DOUBLE DEN 3095 2274 

HORIZON 2 32K QUAD DENSITY 3595 2874 

HORIZON 2 B4K QUAD +HARD DISK 9329 7149 

HORIZON RAM ASSM 
HORIZON RAM KIT SALE) 

HORIZON DISK DRIVE SALE D0UB DEN SALEI 
NORTH STAR HARD DISK 18 Mb 4999 

HORIZON PORTS. PARITYS, EDGE CONNECTORS, ETC. 

PASCAL FOR NORTH STAR ON DISK 199 

PASCAL PLUS 14, 18, or 36 DIGIT PRECISION 

Powerful NORTH STAR BASIC.Jhs Best FREE 

NSSE 1 22 & P01 TERRIFIC PROGRAMS ONLY 10 

NORTHWORD 294 MAILMAN 234 INFOMAN 364 
RCACOSMAC VP 111 99 GODBOUT SPECTRUM 2B9 

MicroAngolo HI RES GRAPHICS 1095 985 

ITHACA FRONT PANEL COMPUTER 64K 3195 2495 

Z 8002 CPU CARD 18 bit ITHACA S I 00 , 1059 

ITHACA MEMORY 8/1 6 bit 64K 995 845 

PASCAL/Z + THE SPEED KING 395 375 

SEATTLE 8086 CPU 18 bit 556 RAM 18K 8/16 275 

SSM KITS Z 80 CPU 221 VIDEO BRD VB3 4Mhz 412 

SYSTEMS GROUP RAM 64K A & T 4mHz 594 

SYSTEMS GROUP RAM 64K BANK SELECT 789 

EC0N0RAM XIV UNKIT 16K 279 249 

CENTRAL DATA 64K RAM 665 594 

DISCUS/20 A & T + CP/M 1199 938 

THINKER TOYS HARD DISK 26 Mb 4995 3995 

DISCUS/2+2 1.2 Mbytes A & T 1545 1259 

TARBELL DISK CONTROLLER 0D 495 445 

SUPERBRAIN 2995 2395 

SUPERBRAIN QUAD 0ENSITY 3995 2995 



ZENITH HEATH Z 89 48K 2895 2299 

INTERTUBE III SMART TERMINAL 895 725 

EMULATOR 4 IN 1 TERMINAL 895 725 

ZENITH HEATH SMART TERMINAL 995 725 

CAT NOVATION MODEM 179 169 

MICROTEK PRINTER 795 675 

DIP 81 PRINTER FRICTION FEED! 499 395 

ANADEX PRINTER DP 9501 1349 ANADEX DP-8000 065 

NEC PRINTER Fest Typewriter Quelity 2915 2569 

SECRETARY WORD PROCESSOR The Best! 99 

TEXTWRITER III Booh Writing Program 125 112 

G0FAST NORTH STAR BASIC Speeder Upper 79 71 

ASSEMBLER PLUS DISASSEMBLER ONLY! 39 

A BASIC PROGRAM TRACER! + FANCY RENUMBERING 99 

EZ C0DER Translates English to BASIC 79 71 

EC0S0FT FULL ACCOUNTING PKG 31 5 MICR0STAT 225 

BOX OF DISKETTES 29 EZ 80 Z80 TUTORIAL 25 

Which Computers are BEST? BROCHURE FREE 

North Star Documentation refundable w/HRZ 20 


ORDER 2 or more COMPUTERS. . . BIGGER DISCOUNTS 
YES WF. WILL BEAT OUR COMPETITION S PRICE! 
FACTORY ASSEMBLED & FACTORY WARRANTY 


for multi-drop as well as point-to-point system 
applications. Data rates are 600 to 9600 
bits/second synchronous, and up to 10K 
bits/second asynchronous. RTS/CTS delay 
times of .30, 8 or 56 msecs may be selected. 


Word processing package, Memorite III, 
runs on any of the Vector Graphics four in- 
tegrated information systems. It offers more 
than a dozen added features including a 
built-in quick reference manual that displays 


AMERICAN 
SQUARE COMPUTERS 

KIVETT DR • JAMESTOWN NC 27282 
{919)889-4577 

CIRCLE INQUIRY NO. 89 
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Buy By Mai 
and Save! 

il 

COMPUTERS 



INTERTEC SuperBank, 32K . $2495 


64K Ram, List $3345 $2695 

64K Quad, List $3995 $3395 

NORTH STAR Horizon I 

32 K DD List $2695 $1989 

Horizon I QD List $2995 $2245 


Horizon 2 32K DD.List $3095 $2289 
IntersystemDP-IList $1749 . .$1495 



CROMENCO Z-2, List $9995 . $7945 
System 64K, List $3990 .... $3179 
System 3 64K, List $7395 .... 5689 

ATARI 800, List $1080 $799 

APPLE II, 16K $969 

DISK SYSTEMS 

THINKER TOYS' Discus 2D . . $939 

Dual Discus 2D $1559 

Discus 2 + 2, List $1549 . . . .$1259 
M26 Hard Disk, List $4995 . . $3949 

PRINTERS & TERMINALS 

PAPER TIGERS IDS-440 $679 

With graphic option $749 

CENTRONICS 730-1 .List $795 $595 

737, List $995 $789 

704-9 1 80 cps * $1495 

703-9 180 cps $1569 

T I 810, List $1895 $1489 

NEC SPINWRITER5530 $2395 
NEC SPINWRITER 5515 $2395 

DIABLO 630 List $2711 $2399 

INTERTEC 

Intertube III, List $895 729 

Emulator $729 

Televideo 91 2C. $679 

920C $799 

Hazeltine 1420 $789 

1500 $845 

Soroc 120, List $995 $689 

Soroc 140 $994 


Most items in stock lot immediate delivery. Factory sealed cartons, 
w/full factory warranty. NYS residents add appropriate sales tax. 
Prices do not include shipping VISA and Master Charge add 3%. 
C.O.D. orders require 25% deposit. Prices subject to change without 
notice CIRCLE INQUIRY NO. 95 

Computers 

Wholesale 

Box 144 Camillus, NY 13031 

S (315) 472-2582 


answers on command; fast editing due to a 
memory that can hold up to 1 7 pages with- 
out accessing a disk; and software that’s 
accessible by programmers so that user- 
oriented features can be easily added in the 
field. The system offers automatic spelling 
verification from a 30,000-word dictionary; 



user-defined phrase library for rapid, auto- 
matic pick up of stock terms, phrases or para- 
graphs; and advanced mailing list capability 
including merging for direct mail addressing 
and printing. A security system using in- 
dividual passwords to keep out unauthorized 
persons is a standard feature along with 
automatic alphabetizing of the document 
directory for display; as a user-reminder, a 
short description of each document appears 
with the alphabetized list. Price: $450. Vector 
Graphic, 31364 Via Colinas, Westlake Village, 
CA 91362, (213) 991-2302. 

CIRCLE INQUIRY NO. 249 

Circuit card, Ramcard, for the Apple II pro- 
vides an additional 16K RAM memory to 
Apple users, converting a 48K to a 64K 
system. It is completely compatible with the 
Softcard peripheral and can be used with all 
software available. This provides a full 56K 
CP/M environment. The added memory sub- 
stantially expands the utility of Microsoft’s 
CP/M languages for the Apple— Fortran-80, 
Cobol-80 and Basic-80— and of CP/M appli- 
cations for the Apple, including the line of 
business software offered by Peachtree Soft- 
ware. It can also provide additional memory 
space for Visicalc and other Apple software 
packages. It is easily installed in just a few 
minutes using step-by-step instructions pro- 
vided in the package. The card requires an 
Apple II or Apple II Plus with 48K RAM; it 
cannot be used in addition to the Apple 
language card. Price: $195. Microsoft Con- 
sumer Products, 400 108th Ave. NE, Suite 
200, Bellevue, WA 98004, (206) 454-1315. 

CIRCLE INQUIRY NO. 250 

Microcomputer-compatible temperature 

probes are provided with the module Temp- 



sens. It enables direct temperature input for 
a variety of popular microcomputers including 


Pet, Apple, Kim, and TRS-80. Operating 
within a temperature range of -10°F to 
+ 160°F, each module provides two tem- 
perature probes to the CmC Aim 16 analog 
input module using a CmC Manmodl for ease 
of interconnection. Temperature probes are 
hermetically sealed and of high-quality, 
corrosion-resistant construction, with 
12-foot leads. The Manmodl will accept input 
from up to eight modules for a total of 
sixteen individual temperature probes. The 
Aim 16, a sixteen input analog-to-digital 
converter, converts each proportional 
voltage input into bits for computer process- 
ing. Price: $49.95. Tempsens, Connecticut 
Microcomputer, 34 Del Mar Dr., Brookfield, 
CT 06804, (203) 775-4595. 

CIRCLE INQUIRY NO. 251 

132-column printer can produce corres- 
pondence-quality overlapping dot-matrix 
characters at high print speed. Model 560 is 
intended for data and text processing appli- 
cations, prints bidirectionally at speeds up to 
1 50 characters per second and is about half 
the size and weight of most 132-column 
machines. In addition to proportional char- 
acter spacing, automatic text justification, 
variable character sizes and advanced forms 
control functions, the model offers a raster 
graphics printing option. The unit has a 
standard RS-232C serial interface as well as 



a Centronics-compatible parallel interface. 
Serial transmission rates from 1 10- to 9,600 
baud are switch-selectable. Price: $1,695. 
Integral Data Systems, Milford, NH 03055, 
(603) 673-9100. 

CIRCLE INQUIRY NO. 252 

Diagnostic package for CP/M, Diagnostics- 
n, will thoroughly test memory, terminal, 
CPU, printer and disk. Every test is submit- 

able, and the output from the tests may be 
directed to either the console or a disk file. 
This provides for unattended operation. 
Features include: default to the size of the 
CP/M TPA, printout of a graphic memory 

map, burn in test, memory speed check and 
bank select option. It includes the CPU test 
for 8080/8085/Z80. Price: $100. Supersoft 
Assoc., P.O. Box 1628, 40 Main St., Suite 
402, Champaign, IL 61820, (217) 359-2122. 

CIRCLE INQUIRY NO. 253 

Inventory control for manufacturers 

package for CP/M-based systems written in 
PL/I takes up less RAM than a program 
written in Basic that accomplishes the same 
task. A program can contain far more features 
than other programs and this extra capacity 
is used to maintain a high degree of control 
in detecting error conditions. All invalid 
entries are detected as soon as they are 
made, and the operator receives an easily- 
understood explanation of what went wrong. 
Indecipherable error codes requiring refer- 
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ence to a manual are practically eliminated. 
Microcomputer Consultants, P.O. Box T, 
Davis, CA 95616, (916) 756-8104. 

CIRCLE INQUIRY NO. 254 

Programmable data logging system, the 
Fidac 7240, featuring Basic- and assembly- 
language programming, CRT display, full 
typewriter keyboard and program/data 
storage capability, is designed for produc- 
tion testing, small-scale process monitoring 
and control, and data pre-processing appli- 



cations for large-scale computers. The 
system offers a range of plug-in function 
cards for analog and digital signals, plus 
mini-disk memory and impact printer options 
for versatility. Prices start at $4,500. F.l. 
Electronics, 968 Piner Rd., Santa Rosa, CA 
95401, (707) 527-0410. 

CIRCLE INQUIRY NO. 255 

Intelligent computer printer, the Typrinter 
221, is a letter-quality daisy-wheel with five 
built-in microprocessors, providing complete 
text formatting including right justification, 
proportional spacing, and a variety of other 


features. Also functions as a sophisticated 
electronic typewriter. The printer utilizes a 
parallel Centronics interface, with RS-232C 
and IEEE-488 interfaces also available. It 
can respond to formatting commands im- 
bedded in the text, eliminating the need for 



additional text formatting software, can auto- 
matically provide right justification, with or 
without proportional spacing; tabbing; bold 
and/or underlined characters; title centering; 
and decimal point location. The user can 
select from three different sizes of type 
(elite, pica, or mikron) as well as proportional 
spacing. Each standard daisy wheel has all 
the characters necessary to print in Spanish, 
Italian, French and German as well as English; 
correctable carbon ribbons in five colors as 
well as reusable nylon are available. Price: 
$2,750. Howard Industries, 2031 E. Cerritos 
Ave., Bldg. 7 K, Anaheim, CA 92806. 

CIRCLE INQUIRY NO. 256 

Tax planning program, Shortax, enables 
professionals to forecast and analyze 
federal and social security taxes— a task 
which would normally take hours— in just 


minutes. It will calculate: federal income tax 
(using tax rate tables, income averaging 
formula, optional maximum tax method and 
the corporate alternative tax calculation for 
long term capital gains); the add-on minimum 
tax; the alternative minimum tax; the FICA 
tax; and the self-employment tax. Total input 
to output time, which is the only meaningful 
time measure, is less than four minutes. Data 
input, which is cross-referenced to tax forms 
with on line instructions, consists of just 20 
variables. Detailed instructions are available 
in response to “?” or “help” input. Inter- 
active and menu-driven, the program will run 
on most micro systems that use a Micropolis 
disk operating system and a CPU with at 
least 48K of memory. It will also run on a 
Radio Shack model I, level II with 48K of 
CPU memory and one (or more) Radio Shack 
disk drives. A version is also available on the 
United Computing Systems timesharing net- 
work using, a subaccount assigned to 
customers of Syntax Corp. Price: $500. 
Syntax Corp., 4500 W. 72nd Terrace, Prairie 
Village, KS 66208, (913) 362-9667. 

CIRCLE INQUIRY NO. 257 

Keyboard terminal modules, the KTM-3s, 
provide full Ascii keyboard, composite video 
for user-supplied CRT monitor and power 
supply in a handsome white case. The units 
come in two versions— a 40 character display 
width and an 80 character display width 
(KTM-3 and KTM-3/80 respectively). They 
represent the low-cost approach of splitting 
up the terminal into the keyboard/digital 
electronics and using a standard CRT 
monitor. The units consist of a 58-key key- 
board which generates the full 1 28 Ascii set 
of upper and lower case alphanumeric char- 


Computer/Data Processing Directory 

50.000 Computer User Site Locations 

Over 50,000 Computer User “sites” listed geo-alphabetically. . .complete 
description of more than 40,000 computer “systems” in use at these sites. . . 
including CPU make, model, size, capacity. . .input/output peripherals. . .over 

40.000 computer Executives. .. EDP manpower analysis, type of business, 
programming languages, as well as time availability and cost. Efficiently cross- 
indexed. 

(503) 667-4669 OVER 1,500 PAGES OF CONCENTRATED INFORMATION 

USE THIS HANDY COUPON TO ORDER COPIES YOU REQUIRE 

please type or print 

Send set(s) California, Eastern, Midwestern, Southern, 

Western, System 3, and 360/370 System USA Users @ $495 per set. 

SPECIAL PRE-PUBLICATION RATE (REGULAR PRICE $695.00) 

Send Copy(ies) California System Users Volume @ $96. each 

Send Copy(ies) Eastern USA System Users Volume @ $96. each 

Send Copy(ies) Midwestern USA System Users Volume @ $96. each 

Send Copy(ies) Southern USA System Users Volume @ $96. each 

Send Copy(ies) Western USA System Users Volume @ $96. each 

Send Copy(ies) System 3 Users Volume @ $96. each 

Send Copy(ies) 360/370 System Users Volume @ $96. each 

SPECIAL PRE-PUBLICATION RATE (REGULAR PRICE $120.00) 

□ Send information on advertising space and rates for future issues. 

□ Enclosed check for $ 

We pay postage and handling on Prepaid Orders 

D Bill Me At $ Plus Postage and Handling 


Date of Order 


Purchase Order No. 


Company Name 

Street Address 

City State^ 


P.O. Box 


-Zip 


Ordered By 


- Zip_ 


Room No. or Dept. 


Title 


(Calif, orders— add 6% sales tax.) 


Order Now 
SAVE 20% 


®[F(F0©0A[L 
©OfSEtSTOtSYW 

DATA 
PROCESSING 

P.O. Box 488 
Gresham, Oregon 97030 
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acters using an 8 by 10 field size matrix. 
Video control is provided for scrolling, full 
cursor control, and absolute, as well as 
relative, cursor positioning. Clearing can be 
achieved to end-of-line or end-of-screen. 
The KTM-3s provide even, odd, or no parity 
with one or two stop bits. Framing and parity 
errors are displayed. With its switch- 



APPLE BASIC SYSTEM 

Apple II Plus Computer System with 48K 
memory upgrade, Apple Disk Drive with 
Controller (DOS version 3.3) and RF 
modulator. 

Reg. Price $2070.00 

Sale Price $1650.00 

• Price Includes 24 Hour Burn In 

• Complete ROM and RAM Test 

• 1 Year Guarantee on A-Vidd Memory 

1 Year Extended Warranty For Apple $195 


Hardware Specials 


Item: 

Reg. 

Sale 

Apple Graphics Tablet 

$ 795 

$695 

Apple Disk 

w/Controller DOS 3.3 

$ 645 

$540 

Apple Disk II Drive 

$ 495 

$445 

Apple Basic Firmware 
Cards 

$ 200 

$150 

Apple Pascal Language 
Card 

$ 495 

$382 

Microsoft Z-80 Card 

$ 350 

$285 

DC Hayes Micromodem 11 

$ 379 

$308 

Centronics 737 Printer 

$1025 

$850 


Software Specials 


Apple Fortran 

$200 

$155 

Apple DOS 3.3 

$ 60 

$ 50 

Apple Plot 

$ 70 

$ 55 

Apple DOS Tool Kit 

$ 75 

$ 57 

Apple Writer 

$ 75 

$ 57 

Visicalc 

$150 

$120 


Immediate delivery. Phone and mail orders 
accepted. Please call or write for shipping 
rates. We ship world wide (F.O.B. Long 
Beach). 


selectable baud rates of 110 to 19.2K and 
its control and character generator ROMs 
compatible with Eproms, the units are easily 
customized. Price for the KTM-3 is $389 
and the KTM-3/80 is $449. Synertek 
Systems, 150 S. Wolfe Rd., Sunnyvale, CA 
94086, (408) 988-5600. 

CIRCLE INQUIRY NO. 258 

Solvent cleaning pen to remove soils, ink, 
and other contaminants from tiny crevices 
and small critical areas, has a barrel con- 
taining cleaning agent. When pressure is 
applied to the tip, a valve releases a measured 
amount of solvent onto the surface being 
cleaned. Cleaning nibs are non-abrasive and 



will not lint or fuzz. A replacement nib is 
housed at the top of the pen. Holds a range 
of solvents: freon TF, freon TP-35, isopropyl 
alcohol, or flux remover blend. Priced at 
$32/dozen. Texwipe Co., Upper Saddle 
River, NJ 07458. 

CIRCLE INQUIRY NO. 259 

Desk top system, the RX15 Sprinter, is a 
low cost model with word processing capa- 


A-VIDD 

electronics co. 


2210 Bellflower 
Boulevard 
Long Beach, CA 
90815 

(213)598-0444 
(714)821-0870 

Three blocks South of the San Diego 
Freeway in the Los Altos Center. 

Mon - Thurs 8:30 AM-5:30 PM 

Hours: Fri 8:30 AM-9:00 PM 

Saturday 10:00 AM-5:30 PM 


VISA 



CIRCLE INQUIRY NO. 91 



bilities. It is a multi-tasking, multi-terminal 
hard disc based system offering substantially 
greater storage capacity, convenience, ver- 


satility and upward expansion capability, 
both from the standpoint of hardware and 
software. It also offers simultaneous data 
processing capabilities. The RX15 Sprinter 
is priced to the Rexon dealers in quantities 
of over 50 per year at approximately 
$10,000. The unit is based on the advanced 
Intel 8086 16-bit microprocessor with 64K 
RAM, incorporating a 10 megabyte, cartridge 
hard disc drive with 5 megabytes of storage 
fixed and five removable. It utilizes Rexon’s 
Recap software for quick response operation 
with different programs on up to four ter- 
minals and two printers, all operating simulta- 
neously. Rexon Business Machines Corp., 
5800 Uplander Way, Culver City, CA 90230, 
(213) 641-7110. 

CIRCLE INQUIRY NO. 260 


Direct connect modems, Microconnec- 
tions, are designed to interface popular 
computers and terminals to the telephone 
network. Units feature Bell 103 compatible 
operation in the originate or answer mode. A 
direct connection to the telephone line 
eliminates the problems associated with 
acoustic coupled modems and provides high 
sensitivity, low error rates and noise free 



performance. Device permits automatic con- 
nection to other computers via the telephone 
network, with unattended data transfer such 
as message sending and retrieval. A detector 
is provided for ring counting and preset 
answer conditions. Prices start at $199.95. 
Microperipheral Corp., 2643 151st PI. N.E.', 
Redmond, WA 98052. 

CIRCLE INQUIRY NO. 261 


GSA-certifled Cobol compiler, CIS Cobol, 
runs on Apple II computers with CP/M 
operating systems and in conjunction with 
the Z80 Softcard, which makes available the 
Z80 instruction set, in addition to Apple’s 
6502 microprocessor. It supports an optional 
screen formatter/program generator— Micro 
Focus’ Forms-2— which greatly reduces the 
time needed to develop screen-processing 
applications widely used in business. The 
compiler is widely used on 8080- and 
Z80-based microcomputers running CP/M; 
users can now transfer programs between 
Apple II and other CP/M machines. It is also 
available on DEC’S LSI-1 1 and Texas Instru- 
ments’ Tl 990 equipment. Micro Focus, 
1601 Civic Center Dr., Santa Clara, CA 
95050, (408) 496-0176. 

CIRCLE INQUIRY NO. 262 


CP/M operating system for Heath H-8 and 
H-89 computers will allow access to a vast 
library of CP/M-based software. Programs 
written under Heath Standard CP/M can run 
on any other system using CP/M. Three 
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Now NRI takes you inside the 
new TRS-80 Model III microcomputer 
to train you at home as the # 
new breed of computer specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It’s no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ 
alone have been sold), interdisciplin- 
ary skills are demanded. And NRI 
can prepare you with the first course 
of its kind, covering the complete 
world of the microcomputer. 

Learn At Home 
in Your Spare Time 
With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, 
more effective programs. And, with ad- 
vanced programming skills, the techni- 
cian can test and debug systems quickly 
and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 


Training includes new TRS-80 Model III micro- 
computer, solid state volt-ohm meter, digital 
frequency counter, and the NRI Discovery Lab 
with hundreds of tests and experiments. 

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


you’re always backed by the NRI staff 
and your instructor, answering questions, 
giving you guidance, and available for 
special help if you need it. 

You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don’t just program your 
computer, you introduce and correct 
faults. . .watch how circuits interact. . . 
interface with other systems. . .gain a 
real insight into its nature. 

You also build 
test instruments and 
the NRI Discovery 
Lab, performing 
over 60 separate ex- 
periments in the 
)rocess. You learn 
low your trouble- 
shooting tools work, 
and gain greater un- 
derstanding of the 
information they 
give you. Both mi- 
crocomputer and 
equipment come 
as part of your 
training for you 
to use and keep. 


Send for Free Catalog. .. 

No Salesman Will Call 

Get all the details on this exciting 
course in NRI’s free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV 
and Audio, Digital Electronics, and more. 
Send today, no salesman will ever bother 
you. Keep up with the latest technology 
as you learn on the latest model of the 
world’s most popular computer. If coupon 
has been used, write to NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 


NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog 

□ Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 

Mobile, Marine Electronics 

□ CB Specialists Course 


All career courses 
approved under GI Bill. 
□ Check for details. 


□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & 
Heating including Solar Technology 


Name 


(Please Print) 


Street 


City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 
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NO FRILLS! 

NO GIMMICKS! 
JUST GREAT 

mcrniiMTQ 

UlwvUUN 1 w 

MAIL ORDER ONLY 

ATARI 800 

Personal Computer 

System 

$79900 

NORTHSTAR 

Horizon II32K 

Horizon II Quad 

Horizon II 64K 

Horizon Quad 64K 

234900 

279900 

299900 

339900 

TELEVIDEO 

912 

920 

74900 

79900 

HAZELTINE 

1420 

1500 

1510 

1520 

79500 

84900 

104900 

122900 

OKIDATA 

Microline 80 

59900 

1 SOROC Technology 

iq 120 69900 I 

iq 140 99900 

CROMEMCO 

System 3 

Z2H 

569500 

799500 

TELETYPE 

43 

Acoustic Coupler 

94900 

.17900 

DECwriter IV 

LA34 ......... 

97900 

TEXAS INSTRUMENT 

810 Multi Copy 

Impact Printer 1 49900 

We'll meet or beat any advertised prices! 


Most items in stock tor immediate delivery. 
Factory sealed cartons. Full manufacturer’s guarantee. 

DATA DISCOUNT CENTER 

Box 100 135-53 Northern Blvd., Flushing, N.Y. 11354 

Visa • Master Charge • N .Y. S . residents add SalesTax 
Shipping F.O.B. N.Y. 

Phone Orders Call 212-465-6609 


operating system modules (BIOS, BDOS, 
CCP) are included. BIOS, which has been 
implemented as a disk resident relocatable 
file on the Heath version of CP/M, contains 
all hardware-level I/O code. BDOS has all file 
level and logical I/O code, while CCP is the 
transient monitor— providing command-level 
communications between the user and CP/M. 
Utilities included are a two-pass absolute 
8080 assembler; a text editor; an 8080 
debugger with traced execution and dis- 
assembly; file dump; system generation and 
relocation; programs to display file sizes and 
disk usages, set file class, assign physical 
and logical devices, display system param- 
eters, copy files between devices, and con- 
vert internal HEX files into memory images. It 
supports all 5.25 and 8-inch Heath disk 
systems, all Heath-offered printers and hard 
copy terminals. Full source code for hardware 
drivers— including disk drivers— is provided. 
Price: $150. Heath Co., Dept. 350-620, 
Benton Harbor, Ml 49022, (616) 982-3210. 
CIRCLE INQUIRY NO. 263 

Raster scan WP monitor is a high resolu- 
tion, high density CRT display module. The 
low cost module, VR-800, displays an 800 
by 768 non-interlaced raster using a 15-inch 
P-104 phosphor CRT. It can be used to 
generate 66 lines of upper and lower case 
alphanumeric characters with 80 characters 
to the line. The entire screen is refreshed at 



60 Hz, producing a totally flicker free image. 
The 50 kHz scan rate, coupled with a video 
bandwidth of 65 mHz produces clearly 
defined pixels 6 mils in size. The standard 
phosphor is P-104. Price per/100 is less 
than $600. Moniterm Corp., 250 N. Central 
Ave., Wayzata, MN 55391 , (612) 475-1 106. 

CIRCLE INQUIRY NO. 264 

Mainframe APL, AlphaAPL, for the Alpha 
Micro, has been enhanced with mainframe 
features. System variables, system func- 
tions, I-beam, component I/O and other 
features have been incorporated into 
Release 2.0. It is a multi-user APL and pro- 
vides an alternative to mainframe timesharing. 
It runs under the Alpha operating system, 
and can be used with any Ascii or APL ter- 
minal. Assembler subroutines can be called 
directly from an APL program. The computer 
is a 16-bit CPU that runs on the S-100 bus. 
The floating point hardware provides the user 
with 1 1 digit accuracy. The package includes 
the APL language, a user’s manual, source 
for many external subroutines, and assembler 
subroutine development aids. Price: $500. 
Softworks Limited, 607 W. Wellington, 
Chicago, IL 60657, (312) 327-7666. 

CIRCLE INQUIRY NO. 265 


Two business systems, AM-1051 and 
AM-1031, are connected via the Alphalink 
which allows up to eight Alpha Micro CPUs to 


be linked, enabling the systems to share both 
peripherals and data bases. Standard with 
both systems is 64KB system memory which 
is expandable to 1024KB. Also standard 
with the AM-1051 is 90MB of hard disk 
storage, while the AM-1031 comes with 
10MB hard disk. Both systems can be 
expanded to include additional hard disk 
drives (up to four 1 0MB or 90MB drives or a 
combination of both); magnetic tape sub- 
systems (up to four 9-track 800/1 600 bpi); 
terminals and printers in a mix of up to 
24; and communications controllers. Alpha 
Micro, 17881 Sky Park N., Irvine, CA 
92713, (714) 957-1404. 

CIRCLE INQUIRY NO. 266 

Data and word processing for business or 
scientific applications, MT500 system, fea- 
tures a full video display, Z80A micropro- 
cessor, CP/M operating system, 64K-bytes 
of RAM, two 500K-byte 5 14 -inch floppy disk 
drives, and Selectric-type keyboard. A 
45-cps letter-quality printer is available as an 
option, as well as a wide variety of business 
and scientific applications software. Other 
options include higher speed printers and 
integral 103- or 212A-compatible modems. 
Price: $6,000. Maatra Corp., 1835 W. Shryer 
Ave., Roseville, MN 55113. 

CIRCLE INQUIRY NO. 267 

Super isolator designed to curb severe AC 
power line spikes, surges and hash, and un- 
explained crashes, memory loss or other 
glitches, the model ISO-11, features two 
individually dual-Pi filtered AC socket banks 



(6 sockets total). Heavy-duty spike/surge 
suppression is incorporated and equipment 
interactions are eliminated. Price: $98.95. 
Electronic Specialists, Inc., 171 S. Main St., 
Natick, MA 01760. 

CIRCLE INQUIRY NO. 268 


Business computer system combining 8-in 
Winchester, 8-in floppy disk, and 14-in 
cartridge tape drives, the Microstar 3000, 



provides 10 to 34 megabytes of hard disk 
storage, 1.2 megabytes on a double-sided 
floppy disk, and 1 3 megabytes for cartridge 
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Apple II or Apple II Plus 
W/16K RAM 



(ship, included) 


Disk II w/cont. & 3.3 DOS $539.00 

Disk II 2nd drive 445.00 

Graphics Tablet 650.00 

Language System w/PASCAL 395.00 

Parallel Printer I/O Card 149.00 

H. S. Serial I/O Card 159.00 

Centronics Printer Card 179.00 

Integer BASIC Firmware 155.00 


ATARI 800 

FUTRA PRICE 
$775 

list $1085 



A 16K RAM personal computing system 
with BASIC Lang. 

Program Recorder $69 
Education Cartridge $55 


APPLE Accessories 


• Novation CAT Modem $179.00 

• CCS Apple Clock Card 115.00 

• CCS Asunc. Serial Card 125.00 

• CCS Arithmetic Processor 320.00 

• ABT Key Pad 115.00 

• ALF 3 voice Music Card 239.00 

• ALF 9 voice Music Card 185.00 

• Corvus Hard Disk 10 Meg 4695.00 

• DC Hayes Micromodem II 335.00 

Mountain Hardware: 

• Romplus (W) Filter 175.00 

• Romwriter 149.00 

• 16 Voice Music System 495.00 

• Apple Clock Card 249.00 

• lntrol/X-10 Controller 175.00 

Software: 

• VisiCalc 120.00 

• CCA Data Management 85.00 

• Desk Top Plan 85.00 


Now! 80 by 24 Screen display for 
your Apple 

Videx 80 x 24 “Videoterm” 
with Graphics 

FUTRA Price $279 

list $369 

7 by 9 dot Matrix, upper and lower case 
with true decenders. IK firmware incorpo- 
rates pascal and Basic protocalls. Com- 
patible with Apple peripherials, User 
definable character set, Inverse display. 
Super for Language System and Z-80 
Softcard. 


FUTRA COMPANY 
P. O. BOX 4380 
DEPARTMENT I 
TORRANCE, CA 90510 
(213) 370-2933 


S-IOO PRODUCTS 


Micromation: 

• Z-64 4Mhz Z80 CPU with 64K $1099 

• DS-F8 Double density cont. 429 

• MD Cont. for shugart SA4004-8 769 

• Multi/User I/O Board 249 

California Computer Systems: 

• 2065A 64K Dyn. RAM Bd. 550 

• 2116C 16K Stat. RAM Bd. 345 

• 2200A 12 Sit. S-100 Mnfrm. 379 

• 2422A Floppy Disk Controller 350 

• 2501 A 12 Sit. S-100 Mthr Bd. 110 

Lobo: 

Dual Cabinet (w) P. S. & Intrnl Data Cbl. 

• W/1 8” Drives 755 

• W/2 8” Drives 1225 

Dual Cabinet (w/o) P. S. & Intml Cbl. 

• W/1 8” Drives 529 

• W/2 8” Drives 985 


12” SANYO GREEN 
SCREEN MONITOR 



800 line resolution monitor with Green 
Phosphoric Screen for pleasant viewing 
Perfect for new 80 by 24 Video Boards 

Sanyo 9” B&W Monitor $190 
Leedex 12” B&W Montior $155 


MICROSOFT Z-80 
Soft Card 

FUTRA PRICE 
$259 

list $349 

Add Z-80, CP/M Software capability to your Apple 
Computer System. Just by plugging the Softcard 
into your Apple you now can run programs written 
for Z-80 based computers. Included with the Soft- 
card package are CP/M disk operating system, 
Microsoft BASIC with Apple Graphics Commands 
and Full Documentations. Hurry at our price we’ll 
run out fast. 


DATA SUPPLIES 

• 5 M Va" Memorex Diskettes $27 

0, 1 0, or 1 6 Sector - Box of 1 0 

• 8” Memorex diskettes $32 

0 or 32 Sector - Box of 10 

• 3 ring Diskette Sieves (10) ... $6.95 

Each holds (2) 5” W’ diskettes 



The best buy in a printer you’ll find anywhere. 
9 x 9 Dot matrix printhead offers 40, 60, 80, 132 
column with multiple font capability. Disposable 
printhead offers 50 million character life and costs 
less than $30 to replace. Comes with 8 bit parallel. 
Epson/Apple Parallel interface $80 


NEW! 

EPSON MX-80 


FUTRA $CALL 

list $645 


CALCULATORS 

($2.00 shipping charge) 


Hewlet Packard 



HP-85 . . . 

CALL 

HP-4 1C 

. . $269.00 

HP-67 ... 

. $299.00 

HP-97 .. 

. . . 589.00 

HP-34C 

. . . 127.00 

HP-38C 

. . . 127.00 

Texas Instruments 



TI-58C 

. . . 109.00 

TI-59 ... 

. . . 209.00 

Cannon 

P10-D .. 

. . . . 80.00 

P7-D ... 

. . . . 80.00 

Sharp 

6200 ... 

. . . . 98.00 

5813 ... 

. . . . 35.00 

5100 ... 

. . . . 89.00 

5102 ... 

. . . . 80.00 


PERIPHERALS: FUTRA 

(shipping included) Price 

NEC “Spinwriter” 

5510 R/O, RS232 (w) Tractor, 

thimble & ribbon. 55 CPS $2750.00 

Texas Instrument 

825 R/O, RS232 (w) Tractor. 

Basic Printer. 75 CPS 1 249.00 

Integral Data Systems 
IDS-440G “Paper Tiger” 

(w) Factory Warrantied Graphics 859.00 

Annadex 

DP-8000, Standard 80 column 

version. RS232 & Parallel input 795.00 

DP-8000-AP, “Apple/Sider” 

96 column version. Parallel only 795.00 

Trendcom 

Trendcom 200, (80 column thermal) 

High resolution graphics ability 549.00 

Trendcom Apple interface 75.00 

Apple 

“ Silentype (80 column thermal) 

Apple Computers version of Trendcom 

200. Incld. Special Apple Interface. 489.00 

Epson 

MX-80 (80 column Dot Matrix) CALL 

Anacom 

Anacom 150-132 Column Dot Matrix 
150 CPS, Bidirectional, logic seeking 
upper & lower case with decenders. 

Serial or Parallel 1250.00 


FUTRA POLICY: If you find a lower price 
advertised on any of the items we sell, we will do 
our best to meet or beat that price. Terms such as 
shipping, delivery time, etc . . . must be similar. 


TERMS OF SALE: Master Charge or Visa add 3% 
service charge to purchase price. No COD’s. 
Allow 3 weeks for personal checks to clear. Orders 
under $100.00, add $2.00 for shipping and 
handling costs. All other orders (unless specified 
in Ad) that are within 50 lbs limit of U. P. S. will be 
shipped, no charge. Shipments over 50 lbs in 
weight, APO or out of Continental U. S. call or 
write for shipping quotation. All prices subject to 
withdrawal without notice. 

California residents add 6% 
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tape back-up. The 16-bit computer incor- 
porates up to Vz megabyte of main memory, 
and direct memory access channels for input/ 
output. As many as ten user stations can be 
supported, with five I/O ports standard. 
Optional battery back-up for main memory is 
also available. Software includes general 
accounting; property management; medical 
billing; travel agency management; florist 
accounting; service station management; 
and general contractor job costing. Prices 
start at $18,000. MicroFive Corp., 17791 
Sky Park Circle, Irvine, CA 92714. 

CIRCLE INQUIRY NO. 269 

Cataloging disk files for the TRS-80 
model I, the Flopycat/Bas, combines the 
speed of machine language modules with 
the ease of modification allowed by Basic, 
and is designed to run under DOS 2.3 
although any compatible disk’s directory 
may be read. Twelve useful program options, 
including safe exits to Basic and DOS, allow 
building, maintaining, and listing catalog files 
of even the largest disk collections. Fast 
video based file maintenance saves paper 
and print time when doing routine updating 
of catalog files, and the print option produces 
two well formatted reports. The program and 
operator’s manual is available on formatted 
diskette (or cassette, upon special order) for 
$30. Marvin W. Plunkett, 1641 Northwest 
Rutter Lane, Roseburg, OR 97470. 

CIRCLE INQUIRY NO. 270 

Z-80 monitor in a single voltage 2716 Eprom 
allows operators to display, substitute or fill 
memory; perform hexidecimal arithmetic; 
establish two program breakpoints; set and 
examine registers; assign I/O devices; input 


and output from or to an I/O port; and offers 
other capabilities permitting board level pro- 
gramming. Built-in scanning enables the 
monitor to quickly review the remaining 
memory capacity and properly set its stack 
so the Eprom monitor doesn’t have to be 
replaced or reprogrammed as users add or 
subtract RAM memory. Price: $89. SSM 
Microcomputer Products, 2190 Paragon Dr., 
San Jose, CA 95131 . 

CIRCLE INQUIRY NO. 271 

Program to check spelling in documents 
prepared with word processors and text 
editors, Spellguard, checks a 10,000-word 
document (20 pages) for spelling and typo- 
graphical errors in under one minute. It 
checks spelling using a dictionary containing 
20,000 of the most commonly used words in 
the English language, and is easily expanded 
by users. Maximum dictionary size is limited 
only by maximum disk file size. Users with 
the new hard disk systems could have up to 
one million separate words. A special feature 
creates multiple, personalized dictionaries, 
number unlimited, in any language using a 
Roman alphabet. Price: $295. Innovative 
Software Applications, Box 2797, Menlo 
Park, CA 94025, (415) 326-0805. 

CIRCLE INQUIRY NO. 272 

Advanced dot matrix printers, the MX-80, 
features numerous cost/performance break- 
throughs that contribute to its extensive 
capabilities and extraordinarily low price: 
less than $650. It has a disposable print 
head, conservatively rated between 50 and 
100-million characters, that you can snap 
out and throw away. A new one costs less 
than $30 and can be installed with one hand. 


c~ ; \ 

All Printer 

Interface Cables $35.00 

(Call for all cable needs) 


RS232 CABLES 

Male to Male 9' long $24.00 

Male to Male 18' long $29.00 

Male to Female 9' long $29.00 

Male to Female 18' long $34.00 

Female to Female 9' long $34.00 
Female to Female 18' long $39.00 
Male to Open 9' long $18.00 

Male to Open 18' long $23.00 

Female to Open 9' long $24.00 

Female to Open 18' long $29.00 

26 Pin Card-edge Connector 
to DB25S 18'' long $19.00 

26 Socket Type Connector 
to DB25S 4' long $19.00 


DISK DRIVE SIGNAL CABLES 


Single 5V' Drive Cable $24.00 

Dual 5 V* Drive Cable $29.00 

Quad 5’ 4" Drive Cable $34.00 

Single 8" Drive Cable $24.00 

Dual 8'' Drive Cable $32.00 

Quad 8" Drive Cable $39.95 


Please state type connector: 
card-edge or socket. 

Disk Drive Power Cable Kits Available 


4116 (200 ns) 

8 for $30.00 


V 


LAX COMPUTER PRODUCTS 

4728 Manhattan Beach Blvd. 
Lawndale, CA 90260 
(213) 542-4505 


WE ACCEPT VISA, 
MASTER CHARGE AND 
AMERICAN EXPRESS 

J 


CIRCLE INQUIRY NO. Ill 


The system prints a full character set, in up 
to twelve print modes, of which more than 
half utilize multi-strike and/or multi-pass 
techniques to generate correspondence- 
quality printing. It prints bidirectionally at 80 



cps, with a logical seeking function to 
minimize print head travel time and maximize 
throughput. Epson America, Inc., 23844 
Hawthorne Blvd., Torrance, CA 90505. 

CIRCLE INQUIRY NO. 273 


STD bus interface for TRS-80 and S-100 
can be used as a low cost development 
system for STD bus products to expand 
hardware I/O capability through direct inter- 
face with other STD bus cards for A/D, D/A, 
and industrial control. Applications may be 
assembled and edited on a floppy disk or 
cassette based system, then transferred 



directly into the STD bus for execution and 
debug. Introductory price of $260 includes 
the circuit board with the 2K byte DDT-80 
ROM plus the interface cable for connecting 
directly to either the TRS-80 keyboard or ex- 
pansion interface. QC Microsystems, P.O. 
Box 401326, Garland, TX 75040. 

CIRCLE INQUIRY NO. 274 


Multiuser, multitasking disk operating 
system, Cromix, was developed to take 
advantage of the large amount of RAM and 
hard disk storage available on Cromemco 
computers. The system supports multiple 
tasks and multiple users on hard disk and 
floppy disk storage systems; multiple hier- 
archical directories and subdirectories; com- 
patible I/O which supports user redirection 
of input and output; a versatile Shell program 
for flexible and reconfigurable user inter- 
face; a password security system, limiting 
system and file access, as well as protecting 
files with read, write, append, and execute 
attributes; date and time support; numerous 
file buffers for high speed execution; and 
resident, swapping-free execution of tasks 
and servicing of users through bank selec- 
tion for rapid context switching. Cromemco 
Inc., 280 Bernardo Ave., Mountain View, CA 
94043, (415) 964-7400. 

CIRCLE INQUIRY NO. 275 
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AUTHORIZED DISTRIBUTOR 


VR Data, an international distributor of 
brand name hardware and peripherals 
to both business and personal users, 
has been a leader in sales and service 
since 1972. 

The Centronics line of dot-matrix and 
correspondence quality printers is 
known world-wide for its high quality 
and exceptional reliability. 

Centronics printers are designed for 
heavy use while their reasonable price 
makes them the obvious choice for 
even small applications. 

Centronics offers a wide range of 
printers to satisfy even the most 
demanding applications. 

Call VR Data today. 



ORDER NOW (1) 800-345-8102 • 


IN PENNSYLVANIA (215) 461-5300 



MODEL III HEADQUARTERS 

• Call for Prices and Delivery Schedule • 


MODEL III DISK DRIVES 

Add drives to your Mod. Ill and 
get FREE INSTALLATION. 

Complete upgrade 
including drive, 
power supply, 
controller, and 
mounting hardware. 

Additional drive $249. 

80 Track drives add $150 each 
complete warranty. 


$ 599 


16K 


MEMORY FOR 
MODEL III 


H9J 


MODEL I DISK DRIVES 

40 TRACK $340. 

80 TRACK $499. 

90 day warranty 

EXTENDED 1 YEAR 
WARRANTY $/|C 

FOR MINI DISK DRIVES 


CALL FOR PRICES ON OTHER BRANDS OF HARDWARE AND PERIPHERALS. 





£ 


WE SERVICE MANY BRANDS OF COMPUTER EQUIPMENT. 

CALL FOR CONSUL AT ION AND ESTIMATE. 

DEALER INQUIRES INVITED • BIDS ACCEPTED • ABOVE PRICES 
777 HENDERSON BLVD. ARE CASH DISCOUNTED, CALL FOR OTHER TERMS. 

FOLCROFT, PA 19032 ORDER NOW • TOLL FREE 1 (800) 345-8102 • IN PENNSYLVANIA (215) 461 5300 
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8085A Cookbook 

by Christopher Titus, Jonathan Titus and David Larsen 
Howard W. Sams, Indianapolis, IN 

Reviewed by Dennis Doonan 

This volume is a practical handbook of hardware design with 
the 8085A microprocessor. It assumes a minimum background 
in digital electronics, but is easy to follow, containing detailed 
descriptions of the design process, examples, component 
data, timing diagrams and schematics. It enables the reader 
to design a working 8085A-based microcomputer system. 

The book begins with a presentation of basic micropro- 
cessor and microcomputer concepts and an 8085A overview. 
It clearly describes internal operations, timing, system busses, 
control signals and addressing of the 8085A. The text intro- 
duces the ideal microprocessor; then the 8085A is compared 
to this. The discussion is complete, including program execu- 
tion, binary numbers and data, registers, flags, instructions, 
and input/output communications. 

The design process is introduced with a discussion of 
basic system control. It follows the steps necessary to 
generate the needed system signals from those available on 
the 8085A. Cost/efficiency tradeoffs are detailed, starting 
with the on-board clock generator and the demultiplexing of 
the address/data lines. The reader is able to start creating 
simple designs immediately. 

Three chapters deal with the types of memory, memory 
design, and address decoding used. 

A chapter on interfacing describes connection of I/O ports 
to the microprocessor. I/O operation is discussed with the 
8085A’s internal serial I/O capacity and the use of external 
devices that function as complex I/O ports. 


Since the 8085A was created with a family of support chips 
that allow easy design of 3 or 4 chip systems, these are 
described in detail. Included are the 8185 read-write memory, 
the 8355 ROM with I/O, and the 81 55 RAM with I/O and timer. 
Decoding, addressing, and suggested uses are fully explained. 

The final chapter draws together all these topics, relating 
them to specific examples in designing a system. Several 
appendices round out the book. 

350 pages $12.95 

Microprocessor Software Design 
by M. Schindler 

Hayden Book Co., Rochelle Park, NJ 

Reviewed by David Marc a 

Clearly, system programmers are the intended readers of 
this book, as the topics pertain to instruction sets, operating 
system principles and I/O interfacing. A small percentage of 
application programmers with high performance needs (i.e., 
real-time applications) will also find the material beneficial. 

The most important aspects of critical design are the con- 
straints imposed by the real world upon a desired set of func- 
tionality. The set of design constraints covered is fairly exten- 
sive and quite current, since the book is composed of some 
45 individual technical papers. This collection of recently 
published papers covers a wide spectrum including target 
language selection, operating system fundamentals and 
selection, software development strategy and techniques, 
hardware organization and its physical constraints, measuring 
system performance, microcoding techniques and develop- 
ment tools. The technical depth of each paper varies from 
very general to moderately detailed. The reader should be 
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Radio /hack 


DEALER 



TRS-80 DISCOUNT 



□ NO OUT-OF-STATE TAX 

□ NO SHIPPING COSTS 


TRS-80 
MODEL II 64K 


*3500 


PACKS ENOUGH DATA HANDLING POWER FOR 
MANY SMALL BUSINESSES. 



TRS-80 MODEL III 

32K-2 DISKS 

$2100 

NEW PERSONAL COMPUTER . . . 
REAL-TIME CLOCK, SHARPER 
CRT IMAGES AND FASTER 
LOADING CASSETTES 


CERTIFIED CHECKS 
CASHIERS CHECKS 
OR CREDIT CARDS 
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TRS-80 COLOR 

COMPUTER OR VIDEO 


$ 339 


each 


A LOW COST, COLOR COMPUTER FOR PERSONAL BUSINESS OR ENTERTAINMENT^ 

PERRY OIL & GAS INC. 

137 NORTH MAIN STREET, PERRY, MICH. 48872 

PHONE (517) 625-4161 

WARRANTIFS HONORED BY ALL RADIO SHACKS • *T.M. TANDY CORP. 
CIRCLE INQUIRY NO. 107 MARCH 1981 





prepared to gather ideas in more detail from other sources. 

Technical papers, drawings, schematics, flowcharts and 
tables, are well-orgainized and provide a good overview. For 
those building software very close to the machine level, or 
with critical machine constraints, the book can help recall vital 
constraints affecting final software quality. 

224 pages $9. 95 

6502 Software Design 

by Leo J. Scanlon 

Howard W. Sams, Indianapolis, IN 

Reviewed by Roger H. Edelson 

Zeroing in on the software aspects of the 6502 micro- 
processor, a descendant of the Motorola line, this book takes 
a historic vantage point, then proceeds to a detailed view of 
the processor instruction set. In an orderly manner, the 
reader is introduced to more complex considerations in 6502 
assembly language programming. We are led through sub- 
routines, list and table processing, and relatively complex 
input/output programs that can be handled by the novice. 

The section on 6502 assembly language programming is 
excellent; explanations of the 13 addressing modes available 
are particularly good. There is, however, confusion over the 
use of symbols “K” and “k”— “K” stands for 1024 bytes 
and “k” for 1000 of anything. The author is even somewhat 
unsure of which convention to use— on page 17 it is 1024 
and on page 38 it’s 1000. 

The book provides all the reader needs to know to start this 
specialized type of programming. 

288 pages $10.50 


MART, INC. 


GO FOR IT! 

FOR PRICE, QUALITY & RELIABILITY 

ADDS REGENT 25 $ 925.00 

ANACOM Printer (Ser./Par.) 150CPS .... 1095.00 

ANADEX Printer DP-8000 925.00 

ANADEX Printer DP-9500/9501 1375.00 

BASE 2 Printer with options 599.00 

CENTRONICS Printer 779 w/tractor 975.00 

CENTRONICS Printer 730 (Parallel) 675.00 

CENTRONICS Printer 737 (Parallel) 825.00 

EATON Dot Matrix Parallel 399.00 

EPSON TX80 Tractor Feed/Graftrax .... Call 
MICRO-TERMS Call 

NEC SPINWRITER 551 0 R.O./forms tractor 2725.00 

TELEVIDEO 920-B 795.00 

Tl 99/4 Personal Computer/monitor .... 925.00 

TRIMM— Printer Stand with basket 95.00 


CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 

We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis- 
kettes, Cartridges, Mag Tape, etc. In addition we carry a 
complete line of Printer Ribbons and other data process- 
ing accessories. 

1840 LINCOLN BLVD., 
SANTA MONICA, CA 90404 
(213) 450-5911 (call collect) 


H!sc/3 

MART, INC. 


PRICES SUBJECT TO CHANGE 
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Digital Compiler Simulation 

by Fred J. Maryanski 

Hayden Book Co., Rochelle Park, NJ 

Reviewed by Rocky Smolin 

This book provides the foundation for understanding the 
principles and purposes of system simulation, with detailed 
explanations of the software that makes it possible. 

The style is not “friendly”— it assumes some high-level 
programming language experience as well as mathematical 
sophistication. Simulation experiments most often model 
stochastic systems, those characterized by random variables. 
The results are expressed in terms of probability functions. 

However, the author presents a complete discussion of 
modeling and simulation— not only how to specify, design, 
code, debug, analyze, validate and interpret your simulation 
experiment, but also detailed descriptions of four. 

Modeling of discrete systems is best accomplished 
through GPSS and Simscript, and the two chapters that 
follow detail the workings of these two languages. Two 
chapters on probability and statistics in simulation and the 
design and analysis of simulation experiments are followed by 
a discussion of the modeling and simulation of continuous 
systems. Using the two other simulation languages— CSMP 
and Dynamo— the author explains how continuous systems 
are modeled based on series of simultaneous equations. 

Although best suited to persons making a vocation of 
technical, mathematical, or scientific pursuits, the book’s 
usefulness to those engaged in microprocessor applications 
should not be underestimated. The simulation languages 
described, because of size and complexity, are most often 
implemented on large mainframe computers. However, the 
clear and complete explanation of these principles could lead 
the curious reader to simulation routines written in Basic for 
microprocessors. Perhaps this book will give him access to 
this fascinating world. 

328 pages $15.95 


IMAM&TAIA 

A REAL TIME HI-RESOLUTION GRAPHICS GAME 
WITH SUPER SOUND EFFECTS. THREE 
SKILL LEVELS - NOVICE, AVERAGE (“Arcade” 
difficulty”) and EXPERT WHERE ASTEROIDS ARE 
ACTUALLY ATTRACTED TO YOUR SHIP ! 


ftAMATAIAS] 

Now Availablel 

32K TAPE $14.95 
32K DISK - $19,95 

From Your Local 
Computer Store 
Or Send Order to: 


0 Copyright 1980 

WAdventurl ? 

I N T £ R N A I IONA I 
A DIVISION OF SCOTT ADAMS. INC 


LONGWOOD FLA 32 7SO 


; 305 ) 862-6917 
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R: FOR YOUR 
BILLING PROBLEMS 



MEDICAL BILLING 

Fftfi APPLE II 


■ OVER 7000 ACCOUNTS 

■ SUPERBILL 

■ INSURANCE BILLING 

■ FULL SUPPORT 

* 995 . 

CALL (213) 248-2884 , 

3604 Foothil 1 Blvd. 

La Crescenta , Cali f. 91214 

CIRCLE INQUIRY NO. 110 


WE'RE GIVING 
IT AWAY 

We're not selling it. The JADE 
Catalog is the best, and the best 
things in life are free. We will send 
you our new 1981 edition describing 
over 4000 microcomputer parts, 
components, boards, systems, 
accessories, peripherals, and 
software. All you have to do is ask 
for it. Just circle our inquiry number 
on the reader service card in the rear 
of this magazine and we will send you 
the best. It's free and it's easy. 



Computer Products 


4901 W. Rosecrans Ave., Hawthorne, Ca 90250 
213-973-7707 
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Mar 23-25 1981 Office Automation Conference, Albert 
Thomas Convention Center, Houston, TX, seminars on all 
phases of office automation including feasibility studies, 
organizational impact, systems architecture, electronic mail, 
teleconferencing, merger of voice with text and data, multi- 
function workstations, technical switching technology, word 
processing. AFIPS, Office Automation Conference, Box 9659, 
N. Lynn St., Arlington, VA 22209, (703) 558-3600. 

Mar 24-26 Southwest Computer Conference, Myriad 
Convention Center, Oklahoma City, OK, seminars on energy, 
office and manufacturing of the future and communications. 
Over 100 mini, micro, main-frame, software manufacturers 
represented. E.Z. Million, Box 950, Norman, OK 73070, 
(408) 245-6870. 

Mar 24-26 SSE ’81, Southwest Semiconductor Exposition, 
Civic Plaza Convention Center, Phoenix, AZ, exhibits of semi- 
conductor, hybrid, and printed circuit board production, pro- 
cessing, and test equipment. Cartlidge & Assoc., 491 Macara 
Ave., Suite 1014, Sunnyvale, CA 94086, (408) 245-6870 

Mar 24-27 Printemps Informatique, Talis des Congres, 
Paris, France, data processing exhibition for OEMs including 
data entry devices, terminals, transmission equipment and 
accessories. Kallman Assoc., 30 Jounal Square, Jersey City, 
NJ 07306, (201) 653-3304. 

Mar 31 -Apr 2 Cincinnati Business Show, Convention- 
Exposition Center, Cincinnati, OH, exhibitions of automated 
systems, communications, computers, telephone systems, 
word processing, data processing, supplies, printing equip- 
ment, furniture, bindings, graphics forms. Weber & Assoc., 
5679 Creek Rd., Cincinnati, OH, 45242, (513) 531-5959. 

Apr 1-2 Southwest Printed Circuits & Microelectronics 

Exposition, Market Hall, Dallas, TX, manufacturing exhibits 
and displays geared to regions of Texas, Oklahoma, Arkansas, 
Louisiana, and New Mexico. Also held Apr 15-16 at Sheraton 
Twin Towers Convention Center, Orlando, FL for south- 
eastern regions. Industrial & Scientific Conference Mgmt., 
Inc., 222 W. Adams St., Chicago, IL 60606, (31 2) 263-4866. 

Apr 1-8 Hanover Fair ’81, Hanover, Germany, exhibitions 
of microcomputers, word processors, data processing and 
office equipment. Interface Age will exhibit in Oebit-Nord (Hall 
1), Stand A-503. Hanover Fair Information Center, P.O. Box 
338, Whitehouse, NJ 08888, (201) 534-9044, Telex 833493. 

Apr 3-5 West Coast Computer Faire, Civic Auditorium, 
San Francisco, CA, seminars on interesting microcomputer 
applications and projects and wide range of equipment exhibi- 
tions. Computer Faire, 333 Swett Rd., Woodside, CA 94062, 
(415) 851-7075. 

Apr 7-9 Electro/81 Film Theater, New York, NY, showing 
recent and notable engineering and general science films for 
an audience of technical executives. Dale Litherland, Suite 
410, 999 N. Sepulveda Blvd., El Segundo, CA 90245. 

Apr 28-30 International Telecommunications Forum, 

Concorde Lafayette Hotel, Paris, France, discussing strategies 
for suppliers and users in new telecommunication products and 
services. Dusty Rhodes, Arthur D. Little Decision Resources, 
Acorn Park, Cambridge, MA 02140, (617) 267-3456. 
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WE WILL NOT BE UNDERSOLD 


DISK DRIVES 


$314 


FOR TRS-80* 

CCI-100 

CCI-280 

For Zenith Z89 

CCI-189 

Z-87 



40 track, 102K Bytes. Includes power sup- 
ply and TRS-80* compatible silver 
enclosure. Ready to plug-in and run the 
moment you receive it. Can be intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Available for 220 Vac (50 Hz) 
operation. External card edge included. 


5 Vi ", 40 Track (102K Bytes) for Model I 
5 Vi ", 80 Track (204K Bytes) for Model I 


5 Vi ", 40 Track (102K Bytes) add-on drive 
Dual 5 Vi " add-on drive system 

DISKETTES — Box of 10 with plastic library case 

5 Vi " Scotch $35 Maxell $40 

8" Scotch $50 Maxell $55 

CLEAR PLASTIC CASE-Holds 50 diskettes 


$314 

$429 

$394 

$995 


BASF/ Verbatim $24 
BASF/Verbatim $36 
$19 


NEW *S-100 CCS CARDS 


MAINFRAME, Z-80 CPU, CONTROLLER, 

RAM, and 2P + 2S CARDS 

8" SHUGART SA801R DISK DRIVES 
DISK OPERATING SYSTEMS 

PATCH PAK #4 by Percom Data 

CP/M® for Model I, Zenith $145 • for Model II, Altos 


NEWDOS Plus 
NEWDOS 80 

COMPLETE SYSTEMS 

ALTOS ACS8000 Computers 

APPLE 16K 

APPLE III 96K 

TRS-80* Model II-64K 

TRS-80* Model III-16K 

TRS-80* Expansion interface 

ZENITH Z89, 48K all-in-one computer 

ZENITH Z19 

TELEVIDEO 920C 

ATARI 400 $479 

APF Game Only $95 

MATTEL INTELLIVISION 

MONITORS 

LEEDEX 12" B&W Video 100 
ZENITH 13" Color 
SANYO 9" B & W VM4509 

SANYO 12" B&W DM5012 

SANYO 12" Green Screen DM5112 
SANYO 13" Color DMC6013 

APF 9" B & W TVM-10 


40track 


$ CALL 

$425 

$ 8.95 
$169.00 
$ 79.00 
$135.00 


TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee $145 

UNIVERSAL DATA SYSTEMS UDS-103 $179 

D-CAT HARD WIRED DIRECT MODEM $189 

AUTO-CAT Auto Answer, Direct Connect Modem $229 

COMMUNICATIONS SOFTWARE 

CCI-TELNET VERSION 5: A communication package which enables 
microcomputer users to communicate both with large mainframes 
and other microcomputers. Completely CP/M compatible. Multiple 



16K MEMORY UPGRADE KITS 2 for $65 $35 

200 ns for TRS-80*, Apple II, (specify): Jumpers $2.50 

PRINTERS NEC Spinwriter 

Letter Quality High Speed Printer 

Includes TRS-80* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing: R.O. $2395 

R.O. with Tractor Feed $2595 KSR with Tractor Feed $2795 

C.ITOH Starwriter, 25 CPS, daisy wheel printer $1795 

C.ITOH Starwriter II, 45 CPS, daisy wheel printer $1 995 

Letter quality printers. Use up to 15" paper. 1 year warranty on 
parts. 3 months on labor. Proportional spacing and bidirectional 
printing. Same as VISTA V300. 

EPSON MX-80 

PAPER TIGER IDS 445 Graphics and 2K buffer 

IDS 460 Bidirectional, 160 cps, graphics and 2K buffer 
IDS 560 132 Columns, graphics 

ANADEX DP-9500/01 $1345 DP-8000 


$ CALL 
$939 
$2999 
$3499 
$899 
$249 
$2395 
$735 
$748 

ATARI 800 $769 
Complete System $489 
$229 


$129 

$379 

$145 

$210 

$215 

$375 

$120 


OKIDATA Microline 80 Friction and pin feed 
Tractor Feed, friction, and pin feed 
Microline 82 Bidirectional, friction and pin feed 
Microline 83 Bidirectional, 120 cps, uses up to 15" paper 
779 CENTRONICS TRACTOR FEED PRINTER 
Same as Radio Shack line printer I 
737 CENTRONICS FRICTION & PIN FEED PRINTER 
n x 9 proportional and 7x8 mono spacing. 

Same as Radio Shack line printer IV 
730 CENTRONICS FRICTION & PIN FEED PRINTER 
7x7 matrix Same as Radio Shack line printer II 
PI CENTRONICS PRINTER 
Same as Radio Shack quick printer 
EATON LRC 7000 + 64 columns, plain paper 
TI-810 Faster than Radio Shack line printer III. Parallel and serial 
w/TRS-80* interface software w/u&l case & paper tray 
Compressed print, vertical form control 

ACCESSORIES 

SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
Read/Write head in 30 seconds; specify 5 V * " or 8". 

FLOPPY SAVER: Protection for center holes of 5 Vi" floppy 
disks. Installation tools and rings for 25 diskettes. $ 

Re-orders of rings only $ 
EXTERNAL DATA SEPARATOR: Eliminates data separation 
problems (crc). Improves reliability. This plug in unit comes 
fully assembled and tested. $ 

Z-80 SOFTCARD: Your key to software expansion. The plug- 
in Z-80 Softcard transforms your Apple into a Z-80 while 
keeping all the benefits of the 6502. Comes with CP/M in 
two disk format, MBASIC and GBASIC, full documentation 
and utility programs. 

VIDEX BOARD 80 Column, U/L case conversion card 
CRT FILM: Helps eliminate external glare, 9" 

RF MODULATOR: Adapts video to TV 

TRS-80 & OTHER MYSTERIES 

NEC SPINWRITER THIMBLE $11.95 RIBBON 

CCS CARDS: Parallel or serial printer interface cards 
RS232: For Radio Shack Interface. 

DISK-DRIVE EXTENDER CABLES: Fits all mini-diskdrives. 

SIX (6) PRONG ISOLATOR: ISO-2 
AC FILTER/6 PRONG POWER STRIP 
DISK DRIVE CABLES: 2 drive $29.00 4 drive 

DUST COVERS: TRS-80/Apple 

PLASTIC DISKETTE HOLDER: For ring binder, holds 20 


$595 

$699 

$1050 

$1599 

$849 

$525 

$625 

$719 

$995 

$969 

$780 


$595 

$269 

$269 

$1589 

$1865 


$ 25.00 

11.95 

6.95 


29.95 


$339.00 
$299.00 
$ 29.00 
$ 29.00 
$ 18.95 
$ 6.00 
$115.00 
$ 84.00 
$ 16.95 

54.00 

39.00 

35.00 
7.95 
8.00 


communication protocols supported. $149 

For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only. 


dealer (national/international) inquiries invited Send for FREE Catalogue 


The CPU SHOP 


TO ORDER CALL TOLL FREE 1 800-343-6522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


5 Dexter Row, Dept. IA03M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. 


till 5) 


Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/® Digital Research 
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Clock/Calendar 

Now available on Three Buses 



Features DAPPLE II 

• 12/24 Hr. Format 

• Month-Day-Year 

• Day of Week * TRS-80 

• Leap Year Bit 

• 4 Interrupts <**, 

• +-30Sec. AdjustV 

• Battery Backup * 54 Q0 

• Simple to Program, 



S-100 or Apple 


TRS-80 



A&T $150 A&T Only 

Kit $100 $150 

Bare Bd. $ 60 


LAX COMPUTER PRODUCTS 

4728 Manhattan Beach Blvd. 
Lawndale, CA 90260 
(213) 970-1759 


WE ACCEPT 
VISA, MC 
& AMER. EXP. 


’ Apple is a Trademark of 
Apple Computer Co. 

* TRS80 is a Trademark of 
Tandy Corp. 
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BITS 

f\J 

B^TES 

MICROCOMPUTER SYSTEMS 


• Microcomputer Service 

• Specialized Hardware Integration 

• Hardware and Software Designs 

• Software Development Systems to your 

Specifications 

• Business System Hardware for Resale 

• We Stock Industrial Microsystems , 

North Star , PerSci, So roc, Tar bell, 
Vector Graphic 


BITS N BYTES 
College Business Park 
679 "D" S. State College Blvd. 
Fullerton, Calif. 92631 
(714) 879-8386 
HOURS 

11 A.M. - 6 P.M. M-F 
Sat. — By Appt. 
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Free Literature 


Small business computer guide describes the 
advantages of owning a desk-top accounting and infor- 
mation system. Pertec Computer Corp., Dept. 200, 
Box 4095, N. Hollywood, CA 91607. 

CIRCLE INQUIRY NO. 200 


Capacitor catalog provides an overview of product 
line of film foil, metallized film, mica and aluminum elec- 
trolytic. Acushnet Capacitor Co., 720 Bellville Ave., 
New Bedford, MA 02741 . 

CIRCLE INQUIRY NO. 201 


Switch supplies and implements for PC and panel 
mounting are listed in a catalog. Switch supplies are 
available in a subminiature form in 1, 2, or 4 poles 
employing today’s standard 0.1 inch mounting centers. 
Alco Electronic Products, 1551 Osgood St., N. An- 
dover, MA 01845. 

CIRCLE INQUIRY NO. 202 

Electronic packaging and breadboarding products 
are described in a 12-page brochure. Included are 
interface boards, plugboards, motherboards, cases, 
tools, wiring terminals and kits. Vector Electronic Co., 
12460 Gladstone Ave., Sylmar, CA 91342. 

CIRCLE INQUIRY NO. 203 

Science fair comic book is a full-color educational 
aid. In addition to news about coming events and space 
exploration, the comic features topics on energy and 
the importance of computers in science, business, and 
everyday life. Radio Shack, Educational Comic Book 
Program, 1300 One Tandy Center, Ft. Worth, TX 76102. 

CIRCLE INQUIRY NO. 204 


Applications software is detailed in three catalogs, 
including programs for the Apple II, Apple II Plus, 
TRS-80 and Tl 99/4 computers. Applications include 
office management, accounting and financial manage- 
ment, and professional applications. Charles Mann & 
Assoc., Micro Software Div., 7594 San Remo Trail, 
Yucca Valley, CA 92284. 

CIRCLE INQUIRY NO. 205 

Splice connector systems are described in a 1 2-page 
brochure, including multi-power and in-line devices. 
Descriptions, specifications and applications for each 
connector type are provided. Viking Connectors, 
21001 Nordhoff St., Chatsworth, CA 91311. 

CIRCLE INQUIRY NO. 206 

Thumbwheel, leverwheel and pushwheel switches 

are detailed in a 32-page catalog. In addition to 
engineering drawings and specifications on 23 types of 
switches, introductory information covering basic 
operating principles is included. Cherry Electrical Prod- 
ucts, 3600 Sunset Ave., Waukegan, IL 60085. 

CIRCLE INQUIRY NO. 207 
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Terminals and Printers! 


TELEVIDEO TVI-912C 


SOROC 


TI-810 



Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. "C" version features 
typewriter-style keyboard. List $950 

CALL FOR PRICE 

920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys. List $1030 

CALL FOR PRICE 

Intertec 

EMULATOR 

Software compatible with a Soroc IQ-120, 
Hazeltine 1500, ADM-3A or DEC VT-52. Fea- 
tures block mode transmission and printer port; 
12" anti-glare screen; 18-key numeric keypad; 
full cursor control. List $895 


OUR PRICE $749 



NEW INTERTUBE III 


List $995 ONLY $749 

12" display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw- 
ing symbols. 



IQ-120 

List $995 

SPECIAL 


IQ-140 List $1495 

SPECIAL $1149 



TI-810 Basic Unit, $1895 . ONLY $1695 
TI-810 w/full ASCII (Lowercase), vertical 
forms control, and compressed print . $1895 
TI-745 Complete printing terminal 
with acoustic coupler, List $1695 .... $1399 



1410 w/numeric keypad. List $900 $749 

1420 w/lower case and numeric pad 849 

1510, List $1395 1089 

1520, List $1650 1389 


IDS-445 Paper Tiger, List $995 $695 

w/graphics option, incl. buffer, $1194 . . $789 
TRS-80 cable 45 


PAPER TIGER* 

I f 


HAZELTINE 


1500 

ONLY 

$879 



NEC SPINWRITER™ 


Terminal/Keyboard as well as 
RO Printer Only models available. 

CALL FOR PRICES! 


NEW IDS PAPERTIGER 460List $1295 . $1149 
NEW IDS PAPERTIGER 460G List $1394 $1199 

NEW IDS 460 

QUALITY PRINTING AT MATRIX 
SPEED-LOGIC SEEKING 
PROPORTIONAL SPACING 

w/auto text justification 


RNRD0C 

DP9500 / DP9501 PRINTERS 


DP-9500, List $1650 $1399 

DP-9501, List $1650 $1399 


CENTRONICS 

PRINTERS 

NEW 730, parallel, friction, tractor . . . $649 

NEW 737 parallel, friction, tractor . . . $829 
779-2 w/tractor (same as TRS-80 Line 

Printer I), List $1350 New Low Prlce-CALL 

702 120 cps, bi-direct., tractor, VFU . . . CALL 

703 185 cps, bi-direct., tractor, VFU . . . .$1695 

704 RS232 serial version of 703, $2350 . . $1595 


okidata 

Microline 80 only $649 

Tractor Feed Option $99 

Serial interface $89 

AXIOM IMP I $699 

COMPRINT 912 w/parallel interf. $559 
912 w/serial interface, List $699 $589 

MICROTEK, List $750 $675 

ANADEX 80-Qol. Dot Matrix $849 


Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 
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MiniMicroMart, Inc. 

1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX 710-541-0431 


VISA 



Continued from page 93 

These systems integrators, numbering about 4,000 
nationwide, not only provide packages but also do the 
“handholding” and training to get the first time per- 
sonal computer user up and running. 

“It is important for a company our size not to attempt 
to support the end user on a direct basis, but to put our 
resources into more effective uses,” says Dean, 
“such as cooperative advertising and developing the 
tools that enable the systems integrators and computer 
retailer/OEM to better their jobs. 

According to Dean, personal computer manufacturers 
who are considering opening their own retail outlets 
are making a mistake due to the tremendous amount of 
support required. “The market— both home and indus- 
trial combined — just does not justify it,” he says. 

According to James Pike, new business manager at 
Ohio Scientific, the basic strategy of his company is 
dependence on the OEM over the short term, but posi- 
tioning its product line with offerings at the low end — 
personal computers— and at the high end— with mini- 
computer like offerings. “This will allow us to expand in 
whatever direction the market develops,” he says. 

At present Ohio Scientific conducts what amounts to 
two separate market efforts oriented toward different 
end users. The company’s high end systems are aimed 
at the small to medium business organizations and are 
marketed through independent sales organizations 
around the country. At the low end, its desktop personal 
computer is marketed through retail computer stores. 

In both cases, Ohio Scientific is increasing its 
emphasis on the OEM, be it a system integrator or a 
specialized computer retailer. “In order for the per- 
sonal computer market to expand enough to support 
the number of companies that now exist,” he says, 
“the existence of some sort of intermediaries who are 
application specialists is vital.” 

In fact, says Pike, the personal computer market is 
so wide at the low end that manufacturers or groups of 
manufacturers cannot hope to be expert enough to 
serve all the specialized applications that exist. “So 
the intermediary specialist, call him what you will — 
OEM, computer retailer, systems integrator — will 
always perform an important role for the computer 
manufacturer,” he says. 

And as more and more large personal computer 
manufacturers move into the market to serve the main- 
stream “vanilla” applications, says Pike, the computer 
retailers will tend more and more to migrate toward 
specialties in which they will serve as personal com- 
puter OEMs. 

Paralleling this trend, Pike predicts, will be a move by 
some of the manufacturers to go after large corporate 
end users by forming direct sales organizations. “This 
sort of effort will not interfere with the existing channels, 
such as computer retailers, systems integrators and 
manufacturers’ reps, but complementing them,” he 
says. “It will represent a new user not accessible before 
to the personal computer manufacturer, expanding 
even further the customer base.” 

According to Mike Markkula, vice president and 
director of marketing at Apple Computer, his company 
will consider any means of marketing the end user 
wants. But this in part depends on the particular appli- 
cation and market area. 


In the consumer and business market, Apple’s 
primary focus is still on the relatively sophisticated 
hobbyist and professional business user. The primary 
means of distribution is through retail computer and 
office machine dealer outlets with occasional reliance 
on special distributors for particular applications. In the 
educational market, for example, Bell & Howell, the 
predominant firm in the educational audiovisual market, 
is the distributor for Apple products. 

“In general our marketing strategy will be to tailor 
our distribution channels to make it as easy as possible 
for the end user to buy an Apple product,” says 
Markkula. If a user is used to buying from a retail office 
supply store, he says, that is where Apple will attempt 
to market its products. “If he is used to buying from a 
manufacturer’s representative who calls on him at his 
office, that is the way we’ll tailor our distribution 
network,” says Markkula. 

Beyond these general statements of intention, Mark- 
kula is reticent about Apple’s future marketing strategy. 
But according to personal computer industry analysts, 
from the way Apple is positioning itself in the market- 
place, its intentions seem clear. 

In the small business segment, the focus will be on 
the million or so small firms who need the services of a 
small computer to manage their daily operation. In the 
professional segment, the focus is on the so-called 
“office of the future.” In both cases, while the end 
user is the corporation which buys several such 
systems, the actual users are the individuals employed 
by the organizations. To reach these markets, analysts 
say, Apple will depend primarily on its existing distri- 
bution channels, but test the small business distribu- 
tion channels. 

In the home computer market, these analysts say, 
Apple’s main strategy appears to be to let competitors 
such as Texas Instruments, Radio Shack, Commodore 
and Atari spend the time and money necessary to 
educate the potential customer base and then introduce 
a “next generation” low end product that is lower in 
cost and more powerful than its competitors when the 
market begins to take off. 

In the industrial market, analysts look for Apple to 
either establish its own direct sales force and/or make 
use of existing electronics oriented stocking distributors 
as well as manufacturer’s reps similar to its B&H rela- 
tionship. There will also be an effort to develop the 
OEM portion of this market. 

According to Markkula, the industrial market repre- 
sents a significant opportunity for the makers of per- 
sonal computers. 

“The classical suppliers to this market have been 
the semiconductor manufacturers who offer stripped 
down single board computers for sale and use in large 
systems,” he says. “But no longer. I think we will 
see several personal computer makers begin to 
develop marketing efforts in this area during the next 
year or so.” 

Other than H-P, says Markkula, no one else in the 
personal computer market is making a significant effort, 
with its own direct sales force. For other manufacturers, 
the OEM will play an important role, he says, until the 
level of sophistication among end users has increased. 
“Once that occurs the method of distribution will be 
much easier and straightforward,” he says.D 
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Step Into The World of 
Microcomputing 

With Data Dynamics Technology 



Your First Computer 

by Rodnay Zaks 

Order No. 17,014 258 pages $7.95 

This book explains what a computer system is, what it can do, how it works 
and how to select the various components and peripheral units. Written in 
everyday language, the book is a comprehensive and enlightening guide to 
the world of small computers. Whether you are using a computer, thinking 
about using one or considering purchasing one, this book is indispensable. 


The 8080A Bugbook: 

Microcomputer Interfacing and Programming 

by Peter R. Rony, David G. Larsen, and Jonathan A. Titus 
Order No. 10,001 416 pages $10.50 

The principles, concepts, and applications of an 8-bit microcomputer based 
on the 8080 micrprocessor 1C chip. The emphasis is on the computer as a 
controller. Intended to help develop the skills needed to use an 
8080-based breadboard microcomputer system. 


IW<v inner s (juiclc t» 

COMPUTER 

PROGRAMMING 



Beginner’s Guide to Computer Programming 



by Bruce Ward 

Order No. 13,003 480 pages $9.95 

A primer for learning computer programming from the ground up. Instead 
of attempting to explain programming in terms of language, the author 
pursues his subject from the viewpoint of program requirements. Instead 
of working backward from a language, the book begins by developing a 
simple programming language of its own, determines a need, then gives 
the instruction. 
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Continued from page 68 

maintain your equipment. Thirdly it lets a progressive 
company keep up with the state-of-the-art. Technology 
is growing so fast in this industry, equipment in vogue 
today can be obsolete tomorrow. Leasing gives the 
company the flexibility to jump into any new higher 
speed equipment without penalty. 

Terminal Systems will also custom-design a system. 
Littlefield describes one he worked out for travel 
agents: “Working together with American Airlines, 
Eastern and TWA, a teleticketing reservation service 
was developed for lease to travel agents with a terminal 
and a printer. 

“The travel industry always had the chore of manually 
writing a ticket for a traveler after confirmation by the 
airline. A long itinerary, say 6, 7, 15 different stops, 
took a long time to write up by hand and could cost a 
stiff wage. With the leased computer system it costs 
50<t — regardless of the number of stops. The ticket 
goes directly from the airline’s terminal to the travel 
agent’s printer... to the traveler. This advantage of 
lowering end costs allows a marginal business to stay 
far ahead of its competitors. 

He underscores his meaning by highlighting a few 
of the markets best served by leasing arrangements: 
“The educational field finds it particularly beneficial. 
It has limited funds allocated and schools only oper- 
ate nine months a year. When June comes by, they go 
into storage. 

“The medical field is in a state of flux. A lot of labora- 
tory test work is being sent to central computer banks... 
EKGs for example... and sending back bone fide results. 

“The legalists are setting up huge data base search 
files to help them prepare briefs and defense procedures. 

“One of the most unusual to come up recently was 
Notimex, the Mexican news agency, which is setting up 
leased terminals in cities across the U.S. It began by 
owning its own systems. But when the equipment went 
down, it took three days to get it restarted. For a news 
agency, this is intolerable. 

“With leased equipment, a faulty terminal can be 
working in three hours after one phone call. Notimex is 
the only foreign-language broadcaster setting up 
equipment in American stations, gathering the news, 
and sending it out over its own net in Spanish. The 
other big news bureaus (Reuthers, Tass) only send 
news in to the U.S.” 

George Ryan, chairman and chief EO for Cado 
Systems Corp. in Torrance, CA, sells micros. But he is 
knowledgeable on all three computing methods and 
unblushing in his preference... and opinions: 

“Outright purchase is certainly the cheapest way to 
go for companies well capitalized. You get accelerated 
depreciation and investment tax credit. But for the 
small, undercapitalized businessman ($500,000 to 
$1,000,000) third party leasing is certainly the way to 
go. They are crazy not to. Even with the prime at 20%. 
He can get a return on his investment that far outweighs 
the interest cost. Last year when the crunch came, 
small businesses, in particular, slowed down buying 
and leasing. It was nonsense because costs continue 
to rise. ..but the need to automate was still there. 

“What you are really doing when you automate (buy 
a computer) is trying to better manage your business... 
reduce the day's sales outstanding and receivables. Or 


you’re going to reduce the number of overtime hours 

you’re paying Suzi to straighten out a bookkeeping 
mess manually. One or two points higher in the prime 
is irrelevant.” 

Why does a small businessman need a computer? 
“Very simple. He lives in chaos. He is the one who by 
definition has bought a gas station, opened a store, 
drills teeth, whatever. He does those things pretty 
well. But he’s not an accountant. He doesn’t know 
debits from credits. Typically what happens is that he 
worries... works nights and days after hours to sort out 
the bills. He’s not dumb, simply not informed. 

“Unfortunately he tends to look at something like 
the prime and shudders. We live in chaos. It is the 
norm. As a people we look for someone else to solve 
our problems. We can’t look to Washington. The mess 
is international. 

“What he should say is ‘I’ve got to manage my 
business. And if I stop managing it well for two or three 
points I’m crazy. My competitor down the street isn’t 
going to do that. So why should I not take advantage of 
all of the management tools available if I can off- 
balance-sheet finance it.’ 

“So I’m strong for leasing for undercapitalized com- 
panies. All have purchase options at the end so you’re 
able to recapture a good percent of what you’ve paid in. 

“You can buy a small computer today including soft- 
ware for about $1 5,000. Even at today’s interest rates, 
it runs to about $2.50 an hour. My god, you can’t hire 
anyone for $2.50 an hour. Even in today’s climate I 
would urge every small businessman to automate as 
quickly as he can. He will get the benefit immediately; 
cost will be marginally higher but is tax deductible. It’s 
crazy not to go. You’re talking pennies per hour.” 

When it comes to time sharing, Ryan is logical and 
pessimistic: “It’s on very shaky legs. I know that the 
business seems to be doing well, but the erosion of its 
customer base will continue. If that wasn’t so, you 
wouldn’t have people like ADP going into the computer 
business. It is going to sell hardware. Why? Because 
it’s going to lose its base if it doesn’t. 

“There are two types of time sharing: batch type and 
on line (where the guy has a terminal and a printer). 
Both are vulnerable to small systems, which are simple 
to use, and far more powerful in terms of what they can 
deliver. It’s going to be very difficult for the big CPU 
guys to beat. 

“Xerox sells full accounting services. So does a divi- 
sion of ADP. But they are very expensive. 

“The line time is going to start killing customers. 
Line rates are going sky high. ATT is being forced to 
raise rates. The multibillion corporations will turn to 
their own small systems; the time sharers will have to 
start selling them. ADP already has a deal with Rexon 
to sell private label computers. 

“Time share will just sort of fade away... not pro- 
pitiously. Nothing starts and stops immediately. ..things 
happen gradually. Small systems are only going to be 
small in size— not in power. A 2-ft cube will be like a 
360. It’s already happening. IBM has this small thing 
that’s the most powerful system it’s ever produced. 

“And there is a prestige appeal to owning your own 
computer. We run Cado, a $50 million company, on the 
same software we put in the little CAT. If we can run 
this company, a guy can run a half-million, million dollar 
enterprise without changing a code.”D 
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Charlie's program 
is good but 

- , _ it’s limited to 

U aiiaudieqce qf oi\e! 


CCA Data Management System, however, invites 


a larger audience - with a program your com- 
puter will welcome and understand. ..simply! 

Here’s a system written for digestion by most computers 
— executed by CPM. CCA DMS is simple-to-use and 
economical and is presently in use by over 10,000 per- 
sonal computer owners. 

With CCA Data Management System you are no longer 
locked into a specific number of functions or applica- 
tions. Without benefit of programming expertise, you can 
develop the application that is most suitable to your 
business or individual needs. There is no need to author 
separate programs for each task to be performed on your 
computer. Truly, this is an easy system to use — and 
you don’t have to read the entire manual to use all the 
features. Clearly defined documentation, though, assists 


you to use CCA Data Management System to its fullest 
potential. 

Your system will gain the latitude and versatility neces- 
sary to meet your ever changing needs — without the 
need for frequent trips to your favorite computer store. 
You add dimension to your computer by adding expand- 
ed file and record storage capacity. It’s a system where 
you are in control. 

As the source of this now famous software, we can 
provide you with the CCA COMPILED version at 
$185.00 or the CCA COMPILED & SOURCE version 
at $250.00. Other versions are available for your Non- 
CPM computer system. Write or call us for more details. 

Dealer and distributor inquiries are welcome. 


WL Jl 


238 Exchange St., Chicopee, Massachusetts 01013 


Omc. 


Call (413) 592-4761 

Open daily ’til 5:30 • Friday ’til 8:00 • Closed Mondays 
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NEWDOS/80 


Powerful Disk Operaring Sysrem for rhe TRS-80" designed for rhe sophisncared 
user ond professional programmer 

NEWDOS/80 is nor meonr ro reploce rhe presenr version of NEWDOS 2 1 which 
sorisfies mosr users, bur is o carefully planned upward enhancement - 

• New BASIC Commands wirh variable record lengrhs up ro 4095 

• Mix or march drives. 35. 40. 77 80TK. 

• Security boor-up for Basic or machine code opplicoron programs. 

• Improved editing commands. 

• Enhanced RENUMBER rho allows relocorion 

• Device handling for routing ro display and printer simultaneously 

• CDE function striking of C. D ond E keys allows user ro enrer a mini-DOS 

• Comporible wirh NEWDOS ond TR5 DOS 2.3 

• Superzop 3.0 ond 2.1 uriliries. 


$149 


TRS-80® SOFTWARE 

NEW DOS+ 35 frock *99 

AJA Business Program *359 

Disk Head Cleaner *19.95 

The Source *100 


Data Base Management Program 

THE 

MICROCONDUCTOR 

TRS-80 * MOD I *249 

MOD II *399 

APPLE® *299 


SAVE ON APPLE II16K 

FREE MTI MEMORY UPGRADE KIT TO 48K 
WITH PURCHASE OF APPLE II 16K 


1 6K RAM MEMORY KIT c 
FOR THE TRS-80 " *49 


MTI ONLY 


*1195 



FACTORY CLEARANCE 

Demo-single or dual head MPI disk 
drive complete wirh Power Supply 
and Chassis. Full warranty. 

TF-5D 40 TK *279 

TDH-1D Dual 35 TK *419 

Limited Quantifies 


DISK DRIVE 
SALE! 

Complete wirh power supply and 
chassis. 

TF-3 Shugarr 5A400 *339 

TF-1 Pertec FD200 40 frock . *379 

TF-5MPI B51. 40 track . *369 

TF-7 Micropolis, 77 track *579 

TDH-1 Dual sided. 

35 track *469 

TF-8 80 TK Disk Drive 

Double Your Copoory *639 

TF-9 Dual 80 Disk Drive 
Quadruple Your Copociry *789 


DISK DRIVE SYSTEM 

• 2 Shugarr SA400 wirh 
power/chassis 

• Cable 

• Interface 32K 

• 1 35-rrack DOS+ 

SPECIAL PRICE 
ONLY 


*1149 



★ BARE DRIVES FOR ANY MICROCOMPUTER 

Pertec FD200 ‘ *282 FD250 *359 

Shugarr SA400 *279 SA800/801 *479 

MPIB51 *279 B52 *349 

MPI B91 *399 B92 *525 

® Registered trade mark of Radio Shock and Apple. 


ANADEX9501 > 1,549 

OKIDATA 

MICROLINE 60 ‘639 
MODEL 82 ‘899 
MODEL 83 ‘1159 

PRINTERS 

Centronics 779 ‘1069 ANADEX D8000 

Centronics 737 ‘939 700 

Centronics 701-1 ‘1795 702 

Spinwrirer-NEC ‘2549 Daisy Wheel 

Dose 2 Printer 80. 132 Col. graphics‘649 Paper Tiger 



‘859 
‘1129 
‘1 195 
‘1799 
‘949 




/MlCROCO/VIPUER 

TECHNOOGY 3004 W. Mac Arthur 

INCORPORATED c . A /-a 

Santo Ana, CA 92704 


(714)979-9923 




Order Desk Only 800-854-7222 • Telex#678401TAB IRIN 
ASK FOR FREE CATALOG 
ALL PRICES CASH DISCOUNTED • FREIGHT FOB FACTORY 
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An example of a use of this function is: 

(* set ARGUMENT *) 

INDEX : = BINARY SEARCH(ARGUMENT); 

IF INDEX > 0 THEN 

DO FIND 

ELSE 

DO NO FIND; 

In order to visualize this technique, the program 
Binserch can be executed. This will display even 
numbers between 10 and 60. The program will prompt 
for a number to find. The numbers in the range being 
checked will be displayed at each guess with pointers 
to ‘lo’, ‘hi’, and ‘mid’. The number of tries will display 
along with the notice of find or no-find. 

Analysis of the number of tries involved in this method 
is again easy if the ‘argument’ is not found in the array 
‘salesman’. Each try reduces the list by half, so that the 
number of tries will not be greater than that power of 
two just bigger than the number of elements in the 
array. For an array size of 100, the number of tries will 
be no more than 7, since 2 7 = 128 > 100. This can be 
calculated by using the Pascal statement: 

MAX TRIES : = truncfl n(NENT) + .5) 

For the case when the ‘argument’ is found, it’s safe to 
say that it was found no more than ‘max — tries’. 

This has more code to execute but requires very few 
tries to establish whether or not an array contains 
some value. For relatively large arrays (nent > 20), the 
binary search is much faster than the sequential ex- 
haustive search. 

The choice of method for search will first depend on 
whether or not the elements can be ordered. If no order 
is possible, the only choice is the sequential search. 

Even when a list can be ordered, it is sometimes 
desirable to use sequential searching with the list in a 
special order based on some special knowledge about 
the probabilities each element will be sought. 

If all elements have equal probability of being sought 
and the elements may be ordered, the choice will 
depend on the size of the array. 

The following table of expected number of tries for 
each method is used for comparison: 


NENT 

Sequential 
find no-find 

Binary 

5 

3 

5 

3 

10 

5 

10 

4 

15 

8 

15 

4 

20 

10 

20 

5 

30 

15 

30 

5 

50 

25 

50 

6 

100 

50 

100 

7 

500 

250 

500 

9 

1000 

500 

1000 

10 


The superior algorithm of the binary search proves 
more effective than the speed of the simpler sequential 
at larger list sizes. 

Small lists (nent < 20) are best searched with the se- 
quential exhaustive search and large lists (nent > 20) 
are best searched for with the binary search. 

Actually the break-even point is not that well defined. 
The rule can be modified to read: small lists (nent < 1 0) 
use sequential, large lists (nent > 30) use binary, 
medium size lists, try both.D 
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Program Listing 



const nent=26; (* Number of entries in the array box *) 

FF=12; (* The character which causes a clear screen *) 


arg , 

(* 

What is 

to be searched 

for *) 

ir 

(* 

working 

index *) 



1 ine , 

(* 

Console 

print line 

index *) 

tries 

(* 

number of attempts 

in 

find *) 


integer; 




box 

t* 

Contains 

things to 

be 

looked up * 


(* arg & box must match in type *) » 

: ar ray [1 . .nent] of integer; 


procedure initialize; (* Set up box with values *) 
var i : integer; 
beg in 

for i ;= 1 to nent do box[i] := 8 + 2 * i 
end; 

procedure clrscrn; (* clear screen, home & set line *) 
beg in 

wr i te (chr ( FF) ) ; (* Form Feed clears screen *) 

line := 0 
end; 

procedure prtbox ( low, high : integer ) ; (* prints range of box *) 

var i ; integer; 
beg in 

gotoxy (3* ( low-1 ) ,line) ; 
for i := low to high do 
write(box[ i] ; 3) 
end; 


procedure prtl ine ( low, mid , high : integer) ; (* prints with pointers *) 

var i : integer; 
beg in 

prtbox ( low, high) ; 
wr i teln; 

line := line + 1; 
gotoxy (3* ( low-1 ) +1 , line) ; 
write ( ' ~ ' ) ; 

gotoxy(3* (mid-1 ) +1 , 1 ine) ; 
write ( 1 * • ) ; 

gotoxy (3* (high-1 )+l , line) ; 
write ; 
line := line + 1 
end; 

function search ( arg ; integer ); integer ; (* This is the Binary Search * 

var low, high, mid : integer; 
beg in 

tries := 0; 
line := 2; 
low ;= 1; 
high := nent; 
repeat 

mid := (low + high) div 2; 
prtline (low, mid, high) ; 
tries := tries + 1; 
if arg < box[mid] then 
high ; = mid - 1 
else 

low := mid + 1 

until (high < low) or (arg = box [mid] ); 
if arg = box[mid] then search := mid else search := 0; 
writeln; writeln 
end; 

begin (* Main *) 

ini tiali ze; 
clrscrn; 
prtbox ( 1 , nent) ; 
repeat 
line := 0; 
gotoxy (0 , 22 ) ; 

wri teln (' What number shall we search for?*); 
write('(-l to exit program) '); 
read (arg) ; 
clrscrn; 

if arg >= 0 then 
begin 

i := search (arg) ; 
gotoxy (1 ,line+3) ; 
if i = 0 then 

wr i te ( arg : 3 , ' not found') 
else 

write(arg :3, ' found at entry', i:3); 
writelnC ( in' , tries : 2 , ' tries)') 
end 

until arg < 0 
end . 
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Textwriter 

Continued from page 108 


Program listing 


10 
20 
30 
40 
A 1 

42 

43 
50 
60 
70 
80 
90 
100 
110 


REM 'TEXT' A TEXTWRITER PROGRAM BILL RICHTER 
REM VICTORIA MICRO DIGITAL 

REM 401 DUNDEE STREET 

REM VICTORIA TX 77901 

REM 

REMEMBER IF MEMORY IS SMALL - MINIMIZE REMARKS 
REM 

T=24\REM 24 LINE CRT 

H$=CHR$ ( 26 ) \REM CLEAR SCREEN CHAR 

!H$>\! "TEXTWRITER VER 3.1 VICTORIA MICRO DIGITAL' 

DIM E$(2+(80+2)*66)\REM SIZE OF BUFFER 66=LINE LIMIT 
DIM S«(80) 

LINE 81\REM TELL BASIC MAX LINE LENGTH 
!\! 'OPTION LIST * \ ! 


120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 


' I = INSTRUCT IONS ' 

"N=NEW TEXT' 

'E=EDIT TEXT' 

' P=PRINT ' 

' S=SAVE TEXT ON DISK' 

•L=LOAD TEXT FROM DISK" 

' D=DESTROY FILE ON DISK' 

' 0=0PTI0N LIST' 

' B=RETURN TO BASIC' 

\INPUT ' TYPE OPTION LETTER AND RETURN. 
IF T*='D' THEN 1990 
THEN 320 
THEN 750 
THEN 1650 
THEN 1720 
THEN 1770 
THEN 1900 
THEN 110 
THEN 2100 


IF T*='I' 

IF T$= ' N ' 

IF T*='E" 

IF T*='P' 

IF T*='S' 

IF T$* ' L ' 

IF T$='0' 

IF Tf =' B ' 

GOTO 210 
! H$\REM CLEAR 




330 ! 'THIS TEXTWRITER IS USED TO WRITE AND SAVE LETTERS (OR ANY OTHER TEXT).' 
340 ! 'THE ENTRY IS FREE FORMAT JUST LIKE A TYPEWRITER. WHAT YOU SEE ON THE' 

350 ! 'SCREEN IS WHAT YOU GET. USE THE CURSOR CONTROL ARROWS t LINE FEED AND' 

360 ! 'CARRIAGE RET. KEYS TO MOVE AROUND THE SCREEN FOR EDITING AND CORRECTING' 
370 ! 'ERRORS' 

380 ! 

390 ! "NORMALLY YOU WILL START WITH THE N=NEW TEXT OPTION. IF YOU ARE FINISHED' 
400 ! ' OR PARTLY FINISHED AND YOU WANT TO SAVE TEXT ON DISK OR PRINT ITr YOU" 

410 ! 'MUST GET BACK INTO OPTION COMMAND MODE BY HOLDING THE (CTRL) KEY WHILE' 
420 ! 'PUSHING THE LETTER (0). TO SAVE THE TEXT USE THE S=SAVE OPTION. TO' 

430 ! 'PRINT USE THE P=PRINT OPTION. TO RECALL SAVED TEXT FROM THE DISK USE' 

440 ! ' THE L-LOAD OPTION. ONCE THE TEXT IS LOADED IT MAY BE PRINTED OR CHANDED' 
450 ! 'WITH THE E=EDIT OPTION." 

460 ! 

470 ! 'ANY COMBINATION OF THE ABOVE COMMANDS MAY BE USED. BE CAREFULL NOT' 

480 ! 'TO DESTROY YOUR ENTRY BEFORE YOU SAVE IT BY ACCIDENTALLY DOING AN- 
490 ! ' N=NEW COMMAND. THE N COMMAND ALWAYS CLEARS OUT ALL OLD TEXT.' 

500 « 

510 ! 'FOR HELP TYPE THE LETTER 0 TO RETURN TO THE OPTION LIST.' 

520 !\!\! 

530 GOTO 210 
540 REM 


990 IF T$=CHR$ ( 8) THEN 1430 
1000 IF T$=CHR*(11) THEN 1500 
1010 IF T$=CHR$( 10) THEN 1570 
1020 IF T*=CHR*(15> THEN 2080 
1030 IF T$<CHR$( 32) THEN 1170 
1040 IF T$>CHR$(126)THEN 1170 
1050 REM 

1060 REM ***** FILL ROUTINE ***** 

1070 REM 

1080 IF C=N+1 THEN 1170 

1090 X=2+C+( (N+2)*(L-1> )\REM NOW PUT IT IN THE BUFFER 
1100 E$ ( X r X ) =T % 

1110 .!T*r\REM ECHO CHAR ON CRT 
1120 C=C+1 

1130 GOTO 960\REM NORMAL PATH - GO GET ANOTHER CHARACTER 
1140 REM 

1150 REM ***** ERROR RING BELL ***** 

1160 REM 

1170 ! CHR$ ( 7 ) r \GOTO 960 
1180 REM 

1190 REM ***** CARRIAGE RETURN ***** 

1200 REM 

1210 IF L=S THEN 1170XREM ERROR BELL 
1220 X=L*(N+2)+l 

1230 IF L1=T AND F=0 THEN ! EXXrX + N+2) r ELSE ! 

1240 L=L+1 

1250 IF L1<T THEN L1=L1+1 
1260 C= 1 

1270 IF L>T AND L1=T THEN 1290 
1280 GOTO 960 

1290 ! CHR$ ( 30 ) r \REM PRINT MESSAGE ON TOP LINE AFTER SCROLL OFF 
1300 ! 'BOTTOM =' rLr ' LINES REMAINING ='*S-Lr' 'r 

1310 ! CHR$ ( 27 ) r CHR$ ( 61 ) r CHR$ ( 55 ) r CHR$ ( 32 ) » \REM RESTORE CURSOR BOTTOM LINE 
1320 GOTO 960 
1330 REM 

1340 REM ##### RIGHT ***** 

1350 REM 

1360 IF C=N+1 THEN 1170 
1370 ! CHR$ ( 12 ) r 
1380 C=C+1 
1390 GOTO 960 
1400 REM 

1410 REM ***** LEFT ***** 

1420 REM 

1430 IF C=1 THEN 1170 
1440 !CHR*(8)r 
1450 C=C-1 
1460 GOTO 960 
1470 REM 

1480 REM **#**» UP *»***» 

1490 REM 

1500 IF Ll=l THEN 1170 
1510 !CHR$(ll)r 
1520 L=L-1\L1 =L1- 1 
1530 GOTO 960 
1540 REM 

1550 REM ***** DOWN ***** 

1560 REM 

1570 IF L=S THEN 1170 
1580 IF L1=T THEN 1170 
1590 ! CHR$ ( 10 ) » 

1600 L=L+1\L1=L1+1 
1610 GOTO 960 
1620 REM 

1630 REM ***** EDIT ***** 

1640 REM 

1650 ! H$r\C=l\L=l\Ll=l\F=0 
1660 !E$(3» (N+2)*T) r 


I 

o 

:c 


CO 

00 


550 REM ***** VARIABLES ***** 

560 REM 

570 REM E$=EDIT BUFFER 

580 REM T$=TEMP BUFFER 

590 re : :m S$=STRING of spaces 

600 REM R$=RETURN 

610 REM L$=LINE FEED 

620 REM H$=CLEAR SCREEN & HOME! 

630 REM C =C0LUMN COUNTER 

640 REM L =L1NE COUNTER 

650 REM N -NUMBER OF COLS 

660 REM S =SIZE OF PAGE IN LINES 

670 REM L1=SCREEN LINE COUNTER 

680 REM F =FLAG <1=NEW> (0=EDIT) 

690 REM I = INDEX 
700 REM X ®BUFR POINTER 
710 REM T =CRT LINES 
720 REM 

730 REM ***** INITIALIZE NEW TEXT ***** 

740 REM 

750 INPUT 'ENTER LINE LENGTH ",N 

760 IF N<1 OR N>79 THEN 750 

770 INPUT'ENTER PAGE LENGTH ", S 

780 IF S<24 OR S>66 THEN 770 

790 !\! "PLEASE WAIT FOR SCREEN TO CLEAR" 

GOO S$= " " \REM NULL STRING 
G10 FOR 1=1 TO N 

820 S$=S*-f" " \REM BUILD LINE OF BLANKS 

830 NEXT I 

840 R$=CHR$(13)\REM CARRIAGE RET 
850 L$=CHR$(10)\REM LINE FEED 
860 E$=R$+L$ 

870 FOR 1=1 TO S 

880 E$=E$+S$+R$+L$\REM BUILD BUFFER FULL OF SPACES 

890 NEXT I 
900 F=1 
910 ! H$ , 

920 C=1\L=1\L1=1 
930 REM 

940 REM ******* COMMAND LOOP ******* 

950 REM 

960 T $=INCHAR$ ( 0) \FILL 22914, 0\REM GET KEY STROKE % RESET PRINT HEAD POINTER 
970 IF T$=CHR* < 13 ) THEN 1210 
980 IF T$=CHR$ (12) THEN 1360 


1670 ! CHR$<30) ,\REM HOME 
1680 GOTO 960 
1690 REM 

1700 REM ***** PRINT ***** 

1710 REM 

1720 ! *1 E$\REM THIS PRINTS THE WHOLE TEXT BUFFER PAGE STRING AT ONE TIME * 
1730 GOTO 210 
1740 REM 

1750 REM ***** SAVE ***** 

1760 REM 

1770 ERRSET 1770,1,1 

1780 INPUT'ENTER UP TO 8 CHAR FILE NAME.,.,",T* 

1790 INPUT " IS THIS A EXISTING FILE? < Y/N) ♦ ♦ . " ,T1$\IF T1$(1,1)="Y" THEN 1810 
1800 CREATE T*,LEN(E$)/256+l 
1810 OPEN *7> T$ 

1820 WRITE *7,E*,N,S\REM THE PAGE SIZE N,S IS SAVED ALONG WITH THE TEXT E$ 

1830 CLOSE .*7 

1840 ERRSET 

1850 ! "SAVE COMPLETE" 

1860 GOTO 210 
1870 REM 

1880 REM ***** LOAD ***** 

1890 REM 

1900 ERRSET 1900,1,1 

1910 INPUT'ENTER FILE NAME....",T$ 

1920 OPEN *7 , T$ 

1930 READ *7 » E$ , N , S\REM GET TEXT AND SIZE N,S 

1940 CLOSE *7 

1950 ERRSET 

1960 ! "LOAD COMPLETE" 

1970 GOTO 210 
1980 REM 

1990 REM ***** DESTROY ***** 

2000 REM 

2010 ERRSET 2010,1,1 

2020 INPUT'ENTER UP TO 8 CHAR FILE NAME.*..",T* 

2030 ! "DO YOU REALLY WANT TO DESTROY ",T$,"? ", 

2040 INPUT" <Y/N> . ♦ . " ,T1$\IF T1*(1,1)="N" THEN 210 
2050 DESTROY T*\!"YOU HAVE DESTROYED ",T$ 

2060 ERRSETNGOTO 210 
2070 REM 

2080 ! H$\GOTO 210 
2090 REM 

2100 !H$\END\REM RETURN TO BASIC 
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MICRODEX 

MICRO INDEX CLASSIFIED 


AT LAST! 

A Professional Quality 
Machine Language 
Monitor & Disassembler 

..... ATARI’S 

Check These Features: 

• Displays memory in HEX and ASCII 

• Enter, modify & execute your own programs 

• Supports breakpoints 

An indispensable tool for the novice 
or experienced programmer 
Available on cassette tape with complete 
documentation for only 

the . . 

computer $ M ft 95 
JS kitchen | 

P.O. Box 70524 CA Res Add Tax 
Sunnyvale, CA 94086 ‘Trademarks of Atari, Inc. 


CIRCLE INQUIRY NO. 118 


SOFTWARE (personal) for sale. Sold 
system must sell at super reduced prices. 
Dozens of CP/M, languages, business 
s/w (G/L, A/R, A/P etc.). Send SASE for 
complete lists and prices. Dee I. Moser, 
Box 638, Great Bend, KS 67530. 

CP/M and NORTHSTAR software. 
Changing my systems and selling all my 
personal software and hardware. Fan- 
tastic savings! Hurry. Send SASE for list 
and prices. Rl & B Inc., P.O. Box 178, 
Ketchi, KS 67067. 

S-100 Components. 1 Xitan ZPU Board, 
$125.00; 3 Xitan Z-16 Static memory 
board, $200.00 ea.; 1 Xitan System 
monitor board II, $250.00; 1 North Star 
Single Density Controller board, $200.00; 
2 North Star Single Density Disk Drives, 
$250.00 ea.; 1 Xitan Mother Board, 
$50.00; 1 Xitan Power Supply, $50.00; 


OR All of above with cabinet, $1600.00. 
Contact: Applied Technology Inc., 205 
South Alpine Center, Bettendorf, Iowa, 
319-355-3996. 

QUALITY SOFTWARE. Database man- 
ager/report generator, advanced mailing 
list, inventory, word processor, GL, 
A/R, A/P and payroll systems. Available 
for TRS-80 Mod-1, II, III, CP/M and 
Heath. For catalog, send SASE (28$) to 
Micro Architect Inc., 96 Dothan St., 
Arlington, MA 02174. 

LEGAL SERVICES. Computer Law and 
Business Law. Attorney at Law with 
10 years technical background in 
Computer Systems. Serving San Fran- 
cisco Bay Area. Initial consultation 
without charge. Out-of-office appoint- 
ments arranged. Lawrence Norton, 
(415) 579-1259. 


PROVEN J0BC0ST PAYROLL 

Fully debugged in over two years 
of operation 
Accountant designed 
Operator-assist documentation 
Tests to estimated hours and dollars 
S12S0 

COMPLETE COMPANY PAYROLL 

without johcosl 
S750 

ACCOUNTANTS 
AFTER-THE-FACT PAYROLL 

Keeps all employee data . 

MTD. QTD. and YTD: 
prepares supplemental DE-.Vs 
includes weeks and W-2's 
S-tSO 

All programs written in CBAS2 with CP/M* 

( ‘trademark of Digital Research) 
Customization available 
Write for free brochure to: 

CAL DATA SOFTWARE 

150 Felker Street. Suite B 
Santa Cruz. California 95060 
408-429- 1859 


CIRCLE INQUIRY NO. 116 


HEATH H9 OWNERS! 

UPGRADE YOUR TERMINAL 


FLICKER FREE $69.95 kit 

4800 Baud operation $79.95 A&T 

CURSOR CONTROL $29.95 kit 

8 Functions 34.95 A&T 

GRAFIX $59.95 kit 

5760 pixels total $69.95 A&T 

LOWER CASE ENTRY . . . . $28.88 A&T 
LOWER CASE DISPLAY . . .$34.77 A&T 
KEYCAPS $12.50 


4 Arrows 1 .00 

Northwest Computer Services, Inc. 

8503 N.E. 30th Ave. 

Vancouver. WA 98665 
(206) 573-8381 

Master Card & VISA accepted 



MD 525-01 


APPLE SPECIAL 


Made especially for Apple and 
Commodore PET Computers, with 

Reinforced Hub Ring 

End>> lorn renter holes and off-eenter 
diskette rotation due to uear. 

10 For *31.00 

In *toek for instant shipment. 


Cheeks. M.O.. >IC and Vi: 
Aeeepted. No COI)*s 

FREE CATALOG 


P.O. Box 327 

Center Valley. Pa. 18034 Disks, Etc. 
Phone (215) 439-1717 


CIRCLE INQUIRY NO. 121 



SAVE! 


REFURBISHED 
300 S 

TERMINALS 
WITH STANDS 


• 30 cps 

• daisy printer 
RS232 

■ plotting 

• numeric pad 

• mobile stand 


1295. 

DataTerminals & 
Communications 
800 - 538-9779 

In California Call (408) 378-1112 


TRS-80 Computers 



puters we have special discounts, 

FREE Shipping and a TOLL FREE 
ORDER NUMBER. 

Pan American 
Electronics 

Incorporated 

a 

Radio /hack 

AUTHORIZED BALES CENTER 

Dept. IA 1117 Conway, Mission, Texas 78572 
Telex Number 767339 
Toll Free Order Number 800/531-7466 
Texas 8 Principal Number 512/581-2765 




CIRCLE INQUIRY NO. 133 


ISUBMINI DPDT 
DIP RELAY 

AROMAT #HB2-DC6V 

• 6 VOC coil . Fits dip socket 
. Norm op power 580 mW 

HBP. Cor-tacts rated 1 amp <®120V 

'^^$1.50 each i0for$i3.50 

7-17vdc 
S.S. BUZZER 

• Fits dip socket 
(\J| CMOS compatible 1 

pMax current: 14mA II 
IK2|fl • Sound output 

11 70dB @ 20 cm 1 

$1.25 each 

40 PIN RT ANGLER .C^.B. 

7 i PRINTED CIRCUIT 

$1 .50 EACH MOUNT 

40 PIN RIBBON CABLE 
SOCKET CONNECTOR 
1 3M« 34T7 £ 

FLAT LEVER 
f? HANDLE 
/ MINI TOGGLE 

SPOT 
joj RATED 

fttSiSbi 6 AMPS @ 125 V 
1/4 - 40 BUSHING 
$1.00 each 
**T 10 lor $8 50 

u— ei iOSSSS! header 

MSS?*- ,50 EACH 

Litronlx FRL-4403 

FLASHER 
fa LED 

JH diffused red led 

22/44 EDGE CONNECTOR 

TIN SOLDERTAIL 156"x .200" 


4^Pwith built in fleshing unit 
T 1 V« package 

LARGE QUANTITIES AVAILABLE 
$1.35 each 10 for $12.50 

I I pulse rate 3fu << 5v20ma 

2 for $1.70 

ALL ELECTRO 

905 S. Vermont Ave 
Los Angeles, Calif. 90i 
(213) 380-8000 
Mon. - Fri. SaturC 

9 AM - 5 PM 10 AM - 2 

SEND FOR FREI 

lies CORP. 

TERMS 

006 * Quantities Limited 
• Min. Order $10.00 , 
. .Add $2.00 

lay Shipping USA 

) p[^ -Calif Res. Add 6% 

» Prompt Shipping 

E CATALOG 


CIRCLE INQUIRY NO. 125 


CIRCLE INQUIRY NO. 128 


CIRCLE INQUIRY NO. 114 
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MICRO-MARKET ADS 
SELL 

YOUR PRODUCTS 

A new format has been 
established for the Micro- 
Market section. All ads are 
now 2 inches wide by 3 inches 
deep. Price is $200. Submit 
ads with check or money 
order to: 

INTERFACE AGE Magazine 
Micro-Market Ads 
P.O. Box 1234 
Cerritos, CA 90701 
(213) 926-9544 



Please send me additional information. 

University Microfilms 
International 

300 North Zeeb Road 
Dept. P.R. 

Ann Arbor, Ml 48106 
U.S.A. 


18 Bedford Row 
Dept. P.R. 
London, WC1R4EJ 
England 

Name 

Institution 

Street 

City 

State Zip 


EDUCATIONAL SOFTWARE 
FOR TRS80, PET, APPLE, 

& COLOR COMPUTER 


ELEMENTARY 
SCIENCE 
GEOGRAPHY 
ECONOMICS 
FOREIGN LANG. 
GRAMMAR 


MATH 
BIOLOGY 
HISTORY 
ACCOUNTING 
BUSINESS ED. 
FARM RECORDS 


COIN INVENTORY 
Write for free Catalog: 


MICRO LEARNINGWARE 

Box 2134, N Mankato, MN 56001 
(507) 625-2205 

VISA & MASTER CARD 

We pay 15% royalty for Educational 
Programs listed with us. 

TRS80 is a registered trademark of TANDY Corp. 
Pet is a trademark of Commodore Bus. Machines 
Apple is a trademark of Apple Computer Co. 


CIRCLE INQUIRY NO. 124 


BUSINESS SOFTWARE 
IBM* 5110/5120 

GENERAL LEDGER: Flexible organization 
and reporting. $350.00 

ACCOUNTS PAYABLE: Good reporting with 
aged reports. $350.00 

ACCOUNT RECEIVABLE: Open item. 
Apply payments by invoice or with out. Aged 
reports, statements, and inquiry. $350.00 

PAYROLL: Flexible and complete. 

Qtrly reports, W2’s, etc. $350.00 

CLIENT WRITE UP: Designed for CPA firms. 
Flexible, very fast. Easy to tailor to clients. After 
the fact payroll. $800.00 

ALL SYSTEMS can be stand alone or fully integrated. 

45 day trial period. VISA/MASTERCHARGE 
$200.00 discount on 4 or more. 

OWATONNA COMPUTER SERVICES, INC. 
P.O. Box 216 
Owatonna, MN 55060 
(507) 455-0741 

* IBM trademark of International Business Machines 


CIRCLE INQUIRY NO. 126 


Low Cost News Release Service 
Via Mail 

Is your company too small to afford an 
advertising agency? For only $75.00 per news 
release, we will act as your agency and send 
your pre-typed release to 1 26 computer related 
periodicals throughout the USA and Canada. 
For an additional $75.00 we will professionally 
write your news release and send them out on 
our agency news release form. Any special 
requested periodical or newspaper not on the 
agency list will be sent at a cost of 75C per name. 

These services allow you to get your product 
messages to the same periodicals as the large 
established companies at a fraction of their cost. 
Send your check or money order to: 

Creative Marketing Services Group 
News Release Services Division 
6211 Sierra Siena Rd. 

Irvine, CA 92715 
(714) 833-7730 

CIRCLE INQUIRY NO. 119 


We’re the 
MAGNOLIA people 
you’ve been 
looking for. . . 

Add the CP/M^ disk operating 
system to your Zenith/Heath '89 
All-in-One Computer. Easily in- 
stalled hardware and software 
proven by reliable service for more 
than a year. Supports 8-inch, 
double-sided 5-inch, and hard disk 
drives. 

Only $195. 

Ask your local dealer, or 

MAGNOLIA H 

MICROSYSTEMS 

2812 THORNDYKE AVE. WEST 
SEATTLE. WASHINGTON 98199 

(206) 285-7266 

CP/M* is a registered trademark of Digital Research. Ir»c 


CIRCLE INQUIRY NO. 123 


USR-330D Modem 


Auto-Dial/Auto Answer $399 

Connect your TRS-80, Apple, or any other 
computer to the phone lines. 

• 0-300 Baud-Bell 103/113 compatible 

• Serial-RS232 

• Half/Full Duplex 

• 1 year warranty ' 

FCC Certified 
Direct connection to 
phone lines via RJ11C 
standard extension 
phone jack 

USR-330A Modem $339 

Same as 330D 

but Manual-Originate/Auto-Answer. 

Radio Shack Model II Users - 

We have software to connect you directly 
to the phone lines. 


U.S. ROBOTICS 

203 N. WABASH 
SUITE I7IB 
CHICAGO. ILL BOBOI 

(312J S46-SS50 


CIRCLE INQUIRY NO. 129 


INVENTORY CONTROL SYSTEM 

WITH PARTS EXPLOSION FOR 
FINISHED GOODS AND ASSEMBLIES 

Parts requirements forecasting & Pull Sheets 
Economic Order Quantities 
1500 Items per single density 8" disk side 

AVAILABLE FOR CROMEMCO, CP/M®. 
AND OASIS OPERATING SYSTEMS 

Hardware requirements: 64k RAM. 

1 32 Column printer. Mtnual and 8" floppy 

disk $250. 

Multi-level explosion version $499. 

Accounts Receivable, Accounts Payable, 
Order Entry, General Ledger, Payroll and 
Mailing List programs also available. 

FEITH SOFTWARE, INC. 

CEDARBROOK HILLS A-1103 
WYNCOTE, PA. 19095 
(215) 887-9780 

CIRCLE INQUIRY NO. 122 











ADVERTISER INDEX 


Info 

Inquiry 

Number Page 

MANUFACTURERS 

1 A.E.1 61 

2 Amcor (Microtrend) 126 

3 Amdek 69 

4 Axlon 60 

5 California Data Corp 45 

7 ^ Compumax 93 

9 / CompuServe 100,101 

42 Computer Faire 123 

1 0 Computer Furniture & Accessories 130 

131 Computer Graphics World 30 

1 1 Computer Hotline 127 

12 Computerland 105 

1 3 Computer Marketing 16 

1 4 Computer Mart of New Jersey 64 

15 Computer Shopper 32 

16 Computronics Inc 55 

1 8 Creative Micro Systems 17 

19 Cromemcolnc 1 

* Cybernetics * 44 

* Data Dynamics Technology .109,119,121,131,151 

20 Datasmith 104 

2 1 Datasouth Computer Corp 7 

22 Decisionmaster 15 

23 Digital Graphic Systems 38 

24 Digital Research 21 

25 dilithium Press 95 

62 Directory of Data Processing 137 

27 Discount Software Group 10 

28 Ecosoft 40 

29 Eduware 38 

30 Electronic Control Technology 34 

31 Electronic Specialists 54 

33 Ellis Computers 30 

34 FMG Corp 24 

63 Faircom 6 

35 Gooth Software 32 

36, 37 Hanover Fair 1 28, 1 29 

38 Hayes Microcomputing 9 

39 Heath Co 65 

40 High Sierra Software 31 

41 IMS International 77 

44 Inmac 51 

45 Integral Data Systems 73 

46 Integrand 18 

47 Interactive Structure 26 

* Interface Age Back Issues 39 

* Interface Age Subscriptions . . insert between 1 6 & 1 7 

48,49,50 Intersell 90,91, 113 

* Konan 11 

51 3M IFC 

52 Charles Mann & Assoc 47 

* Measurement Systems & Controls 5 

53 Micro Ap 43 

54 Micro Applications Group 47 

55 Mountain Computers 23 

56 NESDA 124 

57 New England Business Systems 20 

58 Omega Sales 12 

59 Personal Software 3 

60 Phoenix Performance 25 

61 Prodigy 19 

64 R & B Computers 4 

65 Racet Computes 99 

66 Radio Shack IBC 

43 Scitronics 4 

* Shugart 13 

67 Softside 69 


Info 

Inquiry 

Number Page 

69 Sorrento Valley 46 

70 Stoneware Microcomputers 80 

71 Structured Systems Group 29 

72 Supersoft 57 

73 Sybex 87 

74 Systems Integration 54 

75 Systems Plus 41 

76 Taranto & Assoc 27 

77 Tarbell Electronics 45 

78 Transnet 25 

79 Ultra-violet Products 35 

80 U.S. Microsales 79 

81, 82 U.S. Robotics 34,40 

83 Univair 51 

* University Microfilms 14,159 

84 Vandata 37 

85 Vector BC 

86 Westicolnc 96,97 

RETAIL 

88 Adventure International 145 

89 American Square 135 

91 Avidd Electronics 138 

* Beta Computer Devices 133 

92 Bits n’ Bytes 148 

93 The CPU Shop 147 

94 The Computer Stop 124 

95 Computers Wholesale 136 

96 Custom Electronics 153 

97 Data Discount Center 140 

98 Disc/3 Mart 145 
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Jow You Can Put a 
S-80 Computer 
n Your Pocket! 



SHOWN ACTUAL SIZE! 

( 5 /8X2 3 /4X6 7 / 8 ") 

WEIGHS ONLY 6 OUNCES! 


Another Radio Shack Personal Computer Breakthrough! 


Now you can carry computer 
aower wherever you go. And with 
:he TRS-80 Pocket Computer, you 
:an create your own programs or 
purchase ours. These are available 
now: Civil Engineering, Aviation, 
Business Statistics, Games, Per- 
sonal Finance, Math Drill, and Real 
Estate. 

Look At These Exciting Features! 
57-key alphanumeric keyboard. 
Big LCD display that scrolls left and 
right for program line entry and ed- 
iting, and steps up and down for 
program listing. Programmable in 
an enhanced, easy-to-learn BASIC 
language. Built-in arithmetic func- 
tions including trig and inverse trig 
(with readout in degrees, radians 
or gradians) log, exponent, square 
root, angular conversions, integers 
and absolute values. Accuracy is to 
10 digits and it can handle 2-digit 


exponents. With array and 7-char- 
acter string-handling ability you’ve 
really got a handful of computa- 
tional power! 

Programs and Data Retained in 
Memory When Power Is Off! The 
1424-step memory is automati- 
cally partitioned for program and 
data storage. There’s a 26-data ele- 
ment memory and 48-step reserv- 
able memory. 

Available Now! Exclusively at 
Radio Shack stores, dealers and 
Computer Centers. Complete with 
carry case, manual, batteries. 
Hurry, because everyone will want 
this sensational new computer. 
And what could make a better or 
more unique Christmas gift? 

CIRCLE INQUIRY NO. 66 


Nothing Else You Can Put In 
Your Pocket Can Do All This! 

10 Print ’’SHELL METZNER SORT ”: FOR X = 1 TO 100: 

PAUSE ’’DATA ITEM #’’;X:INPUT A(X + 100): IF A(X + 100 
)<0 GOTO 25 
20 NEXTX 
25 M = X - 1 

30 M = INT(M/2): IF M = 0 GOTO 107 
40J = 1:K = X- M-1 
50 I = J 

60 BEEP 1: L = I + M: IF(A(I + 100)<= A(L + 100)) 
GOTO100 

70 T = A(l + 100): A(l + 100) = A(L + 100): 

A(L + 100) = T: I = I - M: IF l<1 GOTO 100 
90 GOTO 60 

100 J - J + 1: IF J>K GOTO 30 
105 GOTO 50 

107 BEEP 5: INPUT ’’PRESS ENTER FOR LIST”; A 
110 FOR I -1T0X - 1:J = I + 100: PAUSE ’’DATA ITEM #”; 
USING”####”; I; ” A (J): NEXT I 


Send Me Your FREE 
TRS-80 Computer Catalo 

Radio Shack, Dept. 81-A-107 
1300 One Tandy Center 
Fort Worth, Texas 76102 


Radio /hack 


The biggest name in little computers 


;<5D 



•Retail prices may vary from store to store Optional Cass< 
Interface, $49. Minisette-9 Cassette Recorder. $79.95 







We've got an Economy Sized Computer™ for every business. No 
matter how small it is. Or how big it is. 

They each give you cost effective, long term solutions to a lot 
of office problems. Such as accounting, word processing, automatic 
mailing, data base management, financial planning, and more. 

We start with the VI R It's our entry level system with 315 
thousand characters of storage. 

Moving up, our Vector 2800 offers two 8-inch floppy disks 
and 2 million characters of on-line storage. Plus the ability to work 
with either single-sided single-density or double-sided double- 
density diskettes. 

Finally, there’s the Vector 3030. It comes with an 8-inch Win- 
chester drive and 32 million characters of on-line storage. Plus two 
5%-inch diskette drives for backup and program transfer. 

Naturally, all the software that runs on our VIP runs on our 
Vector System 3030. And on everything in between. 

So you’ll never have to worry about costly operator retraining 
or software rewriting as ^ ^ . 

you grow. Your investment Economy Sized Computers 

is protected and the data now COme in Small, 

processing system that medium and laree 

helped you grow and — medium ana large. 

prosper won’t slow 
you down as you grow 
even larger. 

For more infor- 
mation, write Vector, 

31364 Via Colinas, 

Westlake Village, CA 
91362. Or call us at 
213/991-2302. 

No matter what 
our different models 
do, they’re all Economy 
Sized Computers. 

And the way we 
see it, it’s not the size 
that’s important, it's 

the Economy. Economy Sized Computers 




CIRCLE INQUIRY NO. 85 




